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7KHH[FDYDWLRQRI'ăEkFDFDVWOHVWDUWHGLQWKHHDUO\V7KHFRQWH[WXDOL]DWLRQRIWKHUHVXOWVZDVKHDYLO\
LQÀXHQFHGE\LGHRORJLFDOSUHFRQFHSWLRQVVLQFHWKHIRUWL¿FDWLRQZDVLGHQWL¿HGDVWKHSROLWLFDOPLOLWDU\FHQWUH
RIOHJHQGDU\“ORUG*HORX´E\DUFKDHRORJLVWVEDVHGRQWKHPDWHULDORIRQO\WKUHHVHDVRQVRIDUFKDHRORJLFDO
UHVHDUFKDQGDZULWWHQVRXUFHIURPDPXFKODWHUSHULRG$FFRUGLQJWRWKHDUFKDHRORJLFDODQGQXPLVPDWLF
¿QGVWKHIRUWL¿FDWLRQZDVEXLOWLQDIWHUWKH¿UVWWKLUGRIWKHthFHQWXU\EXWWKHFDVWOHV\VWHPUHDFKHGWKH
SHDNRILWVOLIHLQWKHthFHQWXU\7KLVLVFOHDUO\GHPRQVWUDWHGE\WKHFRLQVWKRVHZHUHIRXQGLQWKHJUDYHV
LQ&DVWOH$UHD,9$7ăPDú¶VJDUGHQDQGWKHJUDYH\DUGRI%ROGkJă%ROGRJDVV]RQ\MXVWOLNHE\WKHGLYHUVH
VWUXFWXUHVRIWKHVHWWOHPHQW7KHWUDQVIRUPDWLRQRIWKHFDVWOHDVDSROLWLFDODQGDGPLQLVWUDWLYHFHQWHUFDQ
EHGDWHG WR WKH ODWHth FHQWXU\ ,W VHHPV WKDW WKH FKDQJHV LQ'ăEkFD¶V UROHZHUHQRW WKH UHVXOWRI WKH
0RQJROLDQLQYDVLRQDQGFDQEHWUDFHGEDFNWRRWKHUERWKDGPLQLVWUDWLYHDQGSROLWLFDOUHDVRQV
$P~OWV]i]DG¶DVpYHLEHQNH]GĘG|WWGRERNDLiVDWiVRNHUHGPpQ\HLQHNpUWpNHOpVHSUHNRQFHSFLyNNDOV~O\R
VDQWHUKHOWYROWD]iVDWiVYH]HWĘUpJpV]HNKiURPiVDWiVLLGpQ\XWiQ'RERNDYiUNRPSOH[XPiEyOV]iUPD]y
UpJpV]HWLOHOHWDQ\DJRWPLQWDOHJHQGiV*HORXGX[NDWRQDLSROLWLNDLN|]SRQWMiQDNKDJ\DWpNiWpUWpNHOWpN$]
D]RQRVtWiVDODSMDHJ\HWOHQVRNNDONpVĘEELtURWWIRUUiVYROW$UpJpV]HWLpVDQXPL]PDWLNDLDQ\DJDODSMiQa 
V]i]DGHOVĘKDUPDGiEDQYDJ\NHYpVVHOH]XWiQpSOWYiULOOHWYHDWHUOHWpQOpWUHM|WWWHOHSOpVLVWUXNW~UiN
IHMOĘGpVpQHNFV~FVSRQWMDDV]i]DG(]WD,9YiUWpUVpJLOOHWYHD]$7ăPD!KNHUWMpEHQpVD%ROGRJDV
V]RQ\WHPHWĘMpQHNVtUMDLEyOHOĘNHUOWSpQ]pUPpNYDODPLQWDWHOHSOpVNO|QE|]ĘV]HUNH]HWLHJ\VpJHLSRQWR
VDQD]RQRVtWKDWyYiWHV]LN$YiUN|]SRQWPLQWSROLWLNDLNDWRQDLpVDGPLQLV]WUiFLyVFHQWUXPiWDODNXOiViQDN
NRUD D  V]i]DG PiVRGLN IHOpUH WHKHWĘ $ GRERNDL YiU V]HUHSpQHN PHJYiOWR]iVD QHP D WDWiUMiUiVKR]
N|WKHWĘPiVDGPLQLV]WUiFLyVpVJD]GDViJLRNDLOHKHWWHN
.H\ZRUGV'ăEkFDFDVWOHKLOOIRUWIRUWL¿FDWLRQFUHPDWLRQFHPHWHU\FKXUFK\DUGVHWWOHPHQWVth࣓thFHQWXULHV
.XOFVV]DYDN'RERND'ăEkFDYiUKDPYDV]WiVRVWHPHWĘWHPSORPN|UOLWHPHWĘWHOHSHN࣓V]i]DG
,QWURGXFWLRQ
7KHWRSLFRIWKHSUHVHQWSDSHULVDVSHFL¿FDQGTXLWH
FRPSOH[VLWHDW'ăEkFD&OXM&RXQW\5RPDQLD7KH
FRPSOH[LW\ RI WKH VLWH FDXVHV VRPH WHUPLQRORJLFDO
SUREOHPV7KHORFDWLRQLVDPHGLHYDOIRUWL¿HGVHWWOH-
PHQW ZLWK VWLOO VXUYLYLQJ VSHFWDFXODU UDPSDUWV $F-
FRUGLQJ WR WKH H[LVWLQJ +XQJDULDQ WHUPLQRORJ\ VXFK
VLWHVIRUPHUUR\DOFHQWUHVDUHXVXDOO\FDOOHGFDVWOHDF-
FRUGLQJWRWKHLU0HGLHYDO/DWLQWHUPFLYLWDVWK(씀1WK 
FHQWXULHVRUFDVWUXP IURPWKHWKFHQWXU\RQZDUG
MORDOVIN 2010, 78). 7KHUHIRUH LQ WKLV SDSHU , ZLOO
XVHWHUPVFDVWOHDQGVWURQJKROGIRUWKHZKROHVLWH
([FHSWIRUWKHPLQRUH[FDYDWLRQRI.iURO\&UH-
WWLHLQLWKDVEHHQPRUHWKDQ¿YHGHFDGHVVLQFH
WKHSODQH[FDYDWLRQVKDGEHJXQLQWKHYDOOH\RILo
nea+XQJDULDQ/yQDFUHHN±ZKLFKLVSDUWRIWKH
6RPHúXO0LF/LWWOH6RPHú9DOOH\±DWWKH'ăEkFD
±
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FDVWOHWKDWZDVGH¿QHGDVVXFKE\-y]VHI.|Q\|NL
DOUHDG\LQ
&RPSDUHGWRRWKHU&HQWUDODQG(DVWHUQ(XURSHDQ
SRZHUFHQWUHVWKHVWDWHRIDUFKDHRORJLFDOUHVHDUFK
DQG WKHRUHWLFDO SURFHVVLQJ RI 'ăEkFD DORQJ ZLWK
WKH RWKHU 7UDQV\OYDQLDQ PHGLHYDO SRZHU FHQWUHV
LVDPRQJWKHODVWRQDVFLHQWL¿FVFDOH7KHSUHVHQW
SDSHUDLPVWRGLVFXVVWKHSKDVHVRIUHVHDUFKKLVWRU\
RI'ăEkFD
7KH WRSRJUDSKLFDO FKDUDFWHULVWLFV RI 'ăEkFD DQG
LWVQDWXUDOUHVRXUFHV
%HWZHHQ *LOăX DQG 'HM WKH 6RPH!KXO 0LF 5LYHU
FDUYHGDYDOOH\ LQWR WKH VHGLPHQWDU\ OD\HUVRI WKH
7UDQV\OYDQLDQ%DVLQDWDQDOWLWXGHEHWZHHQDQG
PHWHUV7KHYDOOH\LVUHODWLYHO\ZLGHUHDFKLQJ
±NLORPHWUHVZLGWKLQFHUWDLQSRLQWVKRZHYHU LW
WHQGVWRFRQWUDFWYHU\DEUXSWO\3(5ù2,8). 
,WVUHOLHILVPDUNHGE\DZLGHÀRRGSODLQNQRZQDV
/XQFD 6RPH!KXOXL VXSHULPSRVHG E\ VL[±HLJKW WHU-
UDFHVWKXVPDNLQJLWDQLGHDODUHDIRUKXPDQVHWWOH-
PHQW3(5ù2,87KH6RPH!KXO0LF9DOOH\
GLYLGHVPXOWLSOHJHRJUDSKLFDOXQLWV)URPWKHQRUWK
LWLVERUGHUHGE\WKHVRXWKHUQSRUWLRQVRIWKH6RPH܈
3ODWHDX3RGLúXO6RPHúXOXLFRPSULVLQJRIDVHGL-
PHQWDU\VWUXFWXUHDQGE\WKH+LOOVRI&OXMUHVSHF-
WLYHO\'HM 'HDOXULOH&OXMXOXL'HDOXULOH'HMXOXL). 
7KH ODWWHU FRQVLVWV RI URXQGHG KLOOV ZLWK DQ DYHU-
DJH KHLJKW RI ± PHWHUV IUDJPHQWHG E\ WKH
)LJ7KH9DOOH\VRI6RPH܈XO0LFDQG/RQHDLQWKH7UDQV\OYDQLDQDQGLQWKH&DUSDWKLDQ%DVLQ
NpS.LV6]DPRVPHGHQFpMHpV/yQD.HQGLOyQDD](UGpO\LpVD.iUSiWPHGHQFpEHQ
7KH(QGOHVV6WUXJJOHIRU'ăEkFD
QXPHURXV QRUWKZHVW±VRXWKHDVW RULHQWHG YDOOH\V RI
WKHPDLQWULEXWDULHVHJ1ăGDú3ăUkXO&KLQWHQLORU
)HLXUGHQL %RU܈D /RQHD /XMHUGLX IURP WKH OHIW
VLGHRI6RPH܈XO0LF3(5ù2,8.
7KH 6RPH!KXO 0LF9DOOH\ LV DSSUR[LPDWHO\
 NLORPHWUHV ORQJ VWDUWLQJ DW WKH VSULQJ RI WKH
6RPHúXO &DOG :DUP 6RPHú 7KH ULYHU VSULQJV
IURP WZR VHSDUDWH ORFDWLRQV LQ WKH %LKDU 0RXQ-
WDLQV7KH ODUJHURI WKH WZR LV WKH6RPHúXO&DOG
WKHVPDOOHULVFDOOHG6RPHúXO5HFH7KHVHWZRULY-
HUVFRQYHUJHDWWKHODNHRI*LOăXZKHUHIURPWKH
ULYHUFRQWLQXHVLWVSDWKDVWKH6RPHúXO0LF6WDUW-
LQJ IURP *LOăX WKH ULYHU FRQWLQXHV LWV ZD\ HDVW-
ZDUGLQDODUJHUYDOOH\,WFURVVHV&OXM1DSRFDDQG
WXUQV QRUWK DW$SDKLGD DQG DIWHU OHDYLQJ EHKLQG
%RQĠLGDDQG*KHUODLWUXQVLQWRWKH6RPHúXO0DUH. 
$OWRJHWKHU¿IWHHQVWUHDPVRIYDULRXVVL]HVUXQLQWR
WKH6RPHúXO0LFDORQJLWVSDWK'ăEkFDLVORFDWHG
LQWKHYDOOH\RIRQHRIWKHVHVWUHDPVFDOOHGLonea 
)LJ
7KHYLOODJHLVORFDWHGNLORPHWUHVQRUWKZHVW
RI&OXM1DSRFD7KHLonea ÀRZVLQWR WKH6RPHú
5LYHUNLORPHWUHVIURPWKLVSRLQW2ZLQJWRWKH
SRVLWLRQRI WKHPRXQWDLQ FDOOHG1DJ\KHJ\ *UHDW
0RXQWDLQ+LOO VLWXDWHG VRXWKZHVW RI WKH YLOODJH
ZLWKDQDOWLWXGHRIPDVO WKHYDOOH\RI WKH
LoneaLVH[WUHPHO\QDUURZWKXVLWIRUPVWKLVSDUW
RI WKHYDOOH\ DQ H[FHOOHQW YDQWDJHSRLQW RYHU WKH
SDVV7KHURDGLQWKHQDUURZYDOOH\VTXHH]HGEH-
WZHHQWZRKLOOVWDNHVDVKDUSWXUQLQWKHPLGGOHRI
WKHYLOODJH7KHROGFDVWOHGLVWULFWZDVVLWXDWHGLQ
WKHDUHDRIWKLVFXUYDWXUH27KHWZRKLOOVJUDGXDOO\
GHFUHDVH LQ DOWLWXGH WRZDUGV WKH QRUWKZHVW 7KH
VKDSHRIWKHFDVWOHUHVHPEOHVDSLHZLWKDVKDUSDQ-
JOHZLWKDQDUFDWWKHHQGSRLQWLQJWRZDUGVWRWKH
QRUWKQRUWKHDVW %RWK VLGHV DUH ZHOO GHIHQGDEOH
VORSLQJ DW ± GHJUHHV 7KH HDUO\ PHGLHYDO
FDVWOHGLVWULFWZDVEXLOWLQWKLVSODFHZLWKDQXPEHU
RIYLOODJHVDQGFKXUFKHVDURXQGLW
 7KHFDVWOHZDVEXLOWDWDSSUR[LPDWHO\WKHPLG-
GOHRIWKHNLORPHWUHVORQJQDUURZYDOOH\RIWKH
/RQHD5LYHU )LJ± ,WFDQEHDUJXHG WKDW WKH
VLWHVHOHFWLRQZDVFRQQHFWHGWRWKHIDFWWKDWDGPLW-
WHGO\WKH/RQHDYDOOH\ZDVFRYHUHGE\GHQVHEHHFK
IRUHVWGXULQJWKH(DUO\0LGGOH$JHVZKLFKLQFRQ-
MXQFWLRQZLWKWKHKLJKGLVFKDUJHRIWKHVWUHDPUH-
)LJ'ăEkFDRQWKH)LUVWDQG6HFRQG0LOLWDU\6XUYH\VDQGWKHFDVWOHIURPWKHQRUWKZHVW
NpS'RERNDD],pV,,NDWRQDLWpUNpSHQLOOHWYHDYiUpV]DNQ\XJDWUyO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VXOWVLQDQLGHDOSODFHIRUKXPDQVHWWOHPHQW'XHWR
WKHDEVHQFHRIH[FDYDWLRQVDQG¿HOGVXUYH\KLWK-
HUWRWKHUHLVQRUHOLDEOHLQIRUPDWLRQUHJDUGLQJWKH
GHPRJUDSK\RIWKLVDUHDLQWKH(DUO\0LGGOH$JHV
7KH ORFDWLRQ RI WKH FDVWOH PXVW KDYH D GLUHFW
FRQQHFWLRQ ZLWK LWV VWUDWHJLF JHRJUDSKLFDO ORFD-
WLRQ7KH/RQHD5LYHULVDOPRVWSHUSHQGLFXODURQ
WKH0HVH܈PRXQWDLQUDQJHWKDWLVVLWXDWHGEHWZHHQ
WKH 6RPH܈ DQG WKH &UDVQD ULYHUV )ROORZLQJ D
ZHVWZDUGGLUHFWLRQWRZDUGVWKH0HVH܈0RXQWDLQV
WKHWHUUDLQJUDGXDOO\ULVHVIURPPHWHUVDW WKH
IRRWRIWKHVWURQJKROGWRPHWHUVDWWKHFDVWOH¶V
OHYHO IXUWKHURQ DW WKHQHDUE\YDOOH\ URDG VRPH
PHWHUVDZD\WRZDUGVWKHVRXWKHDVWDQGDWWKH
HQGRIWKHYLOODJH,WULVHVIXUWKHUWRPHWHUVDQG
HYHQWXDOO\WRPHWHUVVRPHPHWHUVDZD\
IURPWKHFDVWOH)LJ
,QWHUSUHWDWLRQVFRQFHUQLQJWKHQDPH³'ăEkFD´LQ
WKH5RPDQLDQDQG+XQJDULDQKLVWRULFDOOLWHUDWXUH
7KHOLQNEHWZHHQWKHIRUWL¿FDWLRQRI'ăEkFDDQG
WKHDFWLYLW\RI.LQJ6WHSKHQ,LVDOPRVWJHQHUDOO\
DFFHSWHG LQ WKH +XQJDULDQ KLVWRULRJUDSK\ RI WKH
ODVW GHFDGHV DQG WKHUHIRUH WKH GDWH RI WKH IRUWL-
¿FDWLRQ¶V FRQVWUXFWLRQ LV GDWHG DURXQG $'
)XUWKHUPRUHEDVHGRQDVLQJOHZULWWHQVRXUFHWKH
QDPH%(1.ėRIERWK WKH IRUWL¿FDWLRQ
DQG WKH FRXQW\GHULYHV IURP WKHQDPHRI D FRP-
PDQGHULQWKHVHUYLFHRIWKH.LQJQDPHG'REXND 
ZKRGHIHDWHG*\XODWKHJ\XOD.5+RZHYHUWKLVZDV
QRWWKHRQO\LQWHUSUHWDWLRQLQ+XQJDULDQKLVWRULRJ-
UDSK\WKHYHU\¿UVWH[SODQDWLRQRIWKHQDPHDo
EXND FDQ EH OLQNHG WR WKH SK\VLFLDQ DQG OLQJXLVW
6iPXHO *\DUPDWKL 7KH 7UDQV\OYDQLDQ VFLHQWLVW
ZULWHVWKHIROORZLQJLQKLVZRUNHQWLWOHG9RFDEX
ODULXP SXEOLVKHG LQ 9LHQQD LQ  ³'RERND
&RPLWDWXV 'RERND LQ 7UDQVLOYDQLD 'DOPDWLFH
GXERNNDYRGDDTDHDOWLWXGH´$FFRUGLQJ WR*\DU-
PDWKLWKHQDPHLVRI6ODYLFRULJLQDQGLWLVLGHQWL-
FDOZLWKWKH&URDWLDQ'DOPDWLDQDGMHFWLYHGXERND 
ZKLFKPHDQVWKHGHSWKRIWKHZDWHURUGHHSZDWHU
TXRWHGE\MELICH 0)$OPRVW D FHQWXU\
ODWHU /áV]Oy 5pWK\ DOVR LQWHUSUHWHG WKH QDPH RI
'RERNDDVDQDQFLHQW6ODYLFZRUGDQGDVVRFLDWHG
LWZLWKWKHDGMHFWLYHGXERNWKDW±DFFRUGLQJWRKLP
± PHDQW ³GHHS YDOOH\ EHWZHHQ KLJK PRXQWDLQV” 
TAGÁNYI HWDO,,,N
7KHLGHDRIWKH+XQJDULDQRULJLQRIWKHIRUWL¿-
FDWLRQ¶VQDPHZDVSXEOLVKHGLQWKH¿UVWYROXPHRI
$0DJ\DU1HP]HW7|UWpQHWHD]ÈUSiGKi]LNLUiO\RN
DODWW7KH+LVWRU\RIWKH+XQJDULDQ1DWLRQLQWKH
WLPHRI WKHÈUSiGLDQNLQJV*\XOD3DXOHU WUDFHV
EDFN WKH QDPH 'RERND DV ZHOO DV WKH QDPHV RI
.ROR]VDQG7RUGDWRSHUVRQDOQDPHV3$8/(5
,NDOWKRXJK±XQOLNH*\DUPDWKL±3DXOHUGLG
QRW SURYLGH DQ\ OLQJXLVWLF H[SODQDWLRQV VLQFH WKLV
ZDVQRW WKHJRDORIKLVZRUN$FFRUGLQJWR'H]VĘ
3DLV'RERND DV DSHUVRQDOQDPHFRXOGKDYHEHHQ
ZLGHO\ VSUHDG LQ WKH 0LGGOH$JHV EHFDXVH LW RF-
FXUVVHYHUDOWLPHVLQWKHZULWWHQVRXUFHVDQGDOVRLQ
WKHVHWWOHPHQWQDPHVRIWKH&DUSDWKLDQ%DVLQPAIS 
)ROORZLQJ WKHZRUNRI*\DUPDWKL WKH
¿UVWWUXO\OLQJXLVWLFDQDO\VLVFDQEHOLQNHGWR-iQRV
0HOLFK SXEOLVKHG LQ  0HOLFK RULJLQDWHV WKH
QDPH 'RERND IURP WKH DQFLHQW +XQJDULDQ JLYHQ
QDPH³'RE´DSSO\LQJWKHGLPLQXWLYHVXI¿[µLND¶
WR LW *20%Ï&=௅0(/,&+(씀1MELICH 
  0RUHRYHU KH DOVR JDWKHUHG DOO RI WKH
'RERNDVHWWOHPHQWQDPHVRI WKH&DUSDWKLDQ%DVLQ
LQKLVVWXG\LQKHPHQWLRQV¿YHRIWKHPDQG
DOVR ORRNHG XS DOO WKH VRXUFHV WKDW DUH LQ FRQQHF-
WLRQZLWK'RERND DV DJLYHQQDPH MELICH 
%DVHGRQWKHUHVHDUFKRI0HOLFKLQWKHRYHUDOO
KLVWRULFDO V\QWKHVLV SXEOLVKHG LQ WKH YROXPH ZULW-
WHQE\%iOLQW+yPDQDQG*\XOD6]HNIĦLQWKHLQWHU-
ZDUSHULRGWKH'ăEkFD'RERNDVHWWOHPHQWQDPH
ZDV HYDOXDWHG VLPLODUO\ MELICH  ±
+Ï0$1±6=(.)ĥ 9RO,
$FFRUGLQJ WR WKH SUHYLRXV ZRUN E\ =ROWiQ
*RPERF]DQG-iQRV0HOLFKWKLVDSSURDFKZDVDG-
RSWHGE\.iURO\&UHWWLHULQKLVKLVWRULFDODUFKDHR-
ORJLFDOZRUNRQWKHIRUWL¿FDWLRQKHDOVRGHULYHG
WKHQDPH'ăEkFDIURPWKHROG+XQJDULDQSURSHU
QDPH³'RE´ WRZKLFK WKHGLPLQXWLYHVXI¿[LND 
ZDVDGGHGCRETTIER
7KUHHGHFDGHVDIWHUWKHVWXG\RI&UHWWLHU*\|UJ\
*\|UII\H[SODLQVWKHVHWWOHPHQWQDPH'RERNDZLWK
WKHJLYHQQDPHRI6WHSKHQ,FRPHVLVSiQZKLOHKH
WKLQNVWKHZRUGGOXERND(씀 FLWLQJWKHVWXGLHVRI0LN-
ORVLFKDQG0HOLFK±LVGHYHORSHGIURPWKHDQFLHQW
6ODYLF ZRUG JODPERNɴ GYÖRFFY   QRWH
$FFRUGLQJWR*\XOD.ULVWyWKHDUP\RI6WH-
SKHQ,GXULQJWKHFDPSDLJQDJDLQVW*\XODZDVOHG
E\'REXND WRZKRP.LQJ6WHSKHQ , GRQDWHG WKH
VXUURXQGLQJWHUULWRULHVDQGWKHQDPHRIWKHIRUWL¿FD-
WLRQFDQEHGHGXFHGIURPWKLVDFWKRISTÓ
5HFHQWO\.DWDOLQ)HKpUWyLGUHZDWWHQWLRQWRWKH
LPDJLQDU\ RI VRPH +XQJDULDQ KLVWRULDQV LQ FRQ-
QHFWLRQZLWKWKHQDPLQJRI'RERNDZKLFK±LQKHU
7KH(QGOHVV6WUXJJOHIRU'ăEkFD
RSLQLRQ±ODFNVDQ\UHDOLVWLFKLVWRULFDOEDVLV$WWKH
HQGRIKHUVWXG\VKHDUJXHVWKH6ODYRQLFRULJLQRI
WKHQDPHFEHÉRTÓI±
)ROORZLQJ)HKpUWyL/RUiQG%HQNĘDOVRDUJXHG
WKDW WKH URPDQWLFLVW $QRQ\PXV FUHDWHG WKH QDPH
RI &VDQiG¶V IDWKHU DW WKH HQG RI WKH WK FHQWXU\
IURPWKHQDPHRIDQRWKHU'RERNDDW%RJOiULQWKH
7UDQVGDQXELDQ UHJLRQ EXW $QRQ\PXV PXVW KDYH
EHHQLQÀXHQFHGE\WKHIDFWWKDWWKHIRUWL¿FDWLRQRI
'RERNDZDVZHOONQRZQDOORYHULQWKH+XQJDULDQ
.LQJGRP$FFRUGLQJWR%HQNĘ'REXNDPHQWLRQHG
LQ WKH JHVWD ZDV QRW D UHDO KLVWRULFDO SHUVRQ DQG
WKHUHLVQRSRLQWLQVXSSRVLQJDQ\FRQQHFWLRQZLWK
WKHIRUWL¿FDWLRQRI'ăEkFD%(1.ė
6XPPDULVLQJ WKH WKHRULHV WKHUH DUH WZR PDLQ
DSSURDFKHVRQWKHRULJLQRIWKHQDPHRI'ăEkFDLQ
WKH +XQJDULDQ KLVWRULRJUDSK\ DQG OLQJXLVWLFV WKH
WKHRU\RI WKHDQFLHQW6ODYLFRULJLQDQGWKH WKHRU\
WKDWWUDFHVEDFNWKHQDPHWRD+XQJDULDQFKLHIWDLQ
JLYHQQDPH
,Q WKH 5RPDQLDQ VFKRODUO\ OLWHUDWXUH WKH SRVVL-
ELOLW\RIWKH+XQJDULDQRULJLQRIWKHQDPHGRHVQRW
RFFXULWVXQGRXEWHG6ODYLFRULJLQ±OLQNHGZLWKWKH
ZRUGGOXERNXGXERND±ZDVDVVHUWHGHYHQWKRXJK
WKHUH ZDV QR H[SODQDWLRQ JLYHQ DV WR KRZ LW DS-
SHDUHGLQWKH5RPDQLDQODQJXDJHLQWKHIRUPXVHG
WRGD\'ăEkFD'ăEvFDIORDAN7
7KHHYROXWLRQRIWKH'ăEkFDVHWWOHPHQWQDPHLQ
WKHOLWHUDWXUHLVVXPPDULVHGLQ7DEOH
7KHVWDWHRIUHVHDUFKUHJDUGLQJWKHFDVWOHRI'ăEkFD
7KHVRFDOOHG³SUHPRGHUQ´WKHRULHV
6FKRODUO\ WKHRULHV UHJDUGLQJ'ăEkFDFDVWOH FDQ
EH WUDFHG EDFN WR WKH WK FHQWXU\ .iURO\ +RGRU
LQDFFRUGDQFHZLWK WKHDSSURDFKRI WKHHUDRQ WKH
'DFLDQDQG5RPDQSDVWWDNHVLQWRDFFRXQWWKHSRV-
VLELOLW\RID'DFLDQIRUWL¿FDWLRQWKDW±DFFRUGLQJWR
KLP ± ZDV UHEXLOW ODWHU E\ WKH 'DEDXN IDPLO\ LQ
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HODOR5HIHUULQJWR.ĘYiU\
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LQXUEHP'REXND WKH DXWKRU FRQVLGHUV WKH WHUP
XUEV .ė9È5< LQFRUUHFWDQGPLVOHDGLQJ
VXJJHVWLQJWKDW'ăEkFDIXQFWLRQHGDVDUR\DOFDVWOH
LQ WKH¿UVW FHQWXULHVRI LWV H[LVWHQFH ODWHUEHFRP-
LQJDSULYDWHGRPDLQ*\XOD3DXOHUDOVRUHJDUGV LW
DVDFDVWOH3$8/(5,NEXWDVDQDU-
FKDHRORJLFDOWRSRJUDSKLFVLWHLWZDVLGHQWL¿HG¿UVW
E\ -y]VHI .|Q\|NL ZKR PHQWLRQHG LW DV D UXLQHG
IRUWL¿FDWLRQ KÖNYÖKI   ,Q WKH YROXPH
HGLWHGE\+yPDQDQG6]HNIĦ'ăEkFDLVUHJDUGHGDV
DUR\DOHVWDWHUHVLGHQFHDURXQGWKHHUDZKHQ.LQJ
6WHSKHQ,GLHG+Ï0$1௅6=(.)ĥKRZH
YHU LQ WKH VDPHYROXPH WKHDXWKRUVPHQWLRQ LW DV
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WKHUHVLGHQFHRIWKHERUGHUEDLOLIIWKH7UDQV\OYDQLDQ
+Ï0$1௅6=(.)ĥ   FHQWUH RI ³(UGĘHOYL
6]ROWiQ´%DVLFDOO\WKHVHWKHRULHVFRXOGRQO\EHWKH
YDULHGDSSURDFKHVDQGLQWHUSUHWDWLRQV±LQWHUPVRI
WKHLUQDWXUHDQGTXDOLW\±RIWKHZULWWHQVRXUFHV
7KH¿UVWDUFKDHRORJLFDOH[FDYDWLRQVLQ'ăEkFD
3UREDEO\ DV D UHVXOW RI 9DVLOH 3kUYDQ¶V 0$5
LQÀXHQFHWKH5RPDQLDQDUFKDHRORJLFDO
UHVHDUFKZDVQRW LQWHUHVWHG DW DOO LQ WKH0LJUDWLRQ
3HULRGDQGHDUO\PHGLHYDODUFKDHRORJ\EHWZHHQWKH
WZRZRUOGZDUV&,83(5&Ă7KLVH[SODLQV
WKH IDFW WKDW WKH VPDOOVFDOH H[FDYDWLRQ RI .iURO\
&UHWWLHULQUHSUHVHQWVWKHLQWURGXFWLRQRIWKHDU-
FKDHRORJLFDOUHVHDUFKRIWKH'ăEkFDFDVWOH:KHWKHU
WKHUH ZHUH RU WKHUH ZHUH QRW +XQJDULDQ VFLHQFH
SROLF\ GULYLQJ IRUFHV RI WKH H[FDYDWLRQV LQ 
JLYHQWKHFRPPRQLQWHUHVWVRIVFLHQFHDQGSROLWLFV
WKDWFRXOGEHH[SHULHQFHGLQWKDWHUDLVQRWFOHDULQ
&UHWWLHU¶VDUWLFOHV&UHWWLHUOLVWVWKH¿QGVFODVVL¿HGWR
YDULRXVHSRFKVCRETTIER(씀2IURPWKH
WHUULWRU\DQGVXUURXQGLQJVRIWKH&DVWOH7KHVXUYH\
RIWKHWHUULWRULHVRIWKH&DVWOH$UHDV,(씀I,,CRETTIER 
)LJZHUHFDUULHGRXWZLWK WKH OHDGLQJRI
&UHWWLHUEHVLGHVWKH\FXWWKURXJKWKHXSSHUOHYHORI
WKH UDPSDUW RI&DVWOH$UHD ,, RIZKLFK WKH\PDGH
VHYHUDO LOOXVWUDWLRQV DQG GHVFULSWLRQV CRETTIER 
(씀2)LJ(씀77KHGDWLQJRI&UHWWLHU±
FHUWDLQO\E\WKHLQÀXHQFHRIKLVWXWRU0iUWRQ5RVND 
±IROORZVWKHD[LRPDWLFGDWLQJPHWKRGWKDWZDVSUH-
IHUUHGLQWKDWHUD7KXVWKHFKURQRORJLFDOSHULRGVDUH
WKHIROORZLQJVSUHKLVWRULFHDUWKZRUNÈUSiGLDQ
$JH³GDP´FDVWOHDIWHU&UHWWLHU³JiWYiU´RU³WLOH´
&DVWOHWK(씀1WKFHQWXULHVVWRQHFDVWOHWKFHQ-
WXU\(씀bHJLQQLQJRIWKHWKFHQWXU\CRETTIER 
7KHVRFDOOHGSUHKLVWRULFHDUWKZRUNLVDWKHR-
UHWLFDOFRQVWUXFWLRQRI&UHWWLHU$OWKRXJKSUHKLVWRULF
HDUWKZRUNFRXOGH[LVWZHZRXOGUHIHUWRWKHIDFWWKDW
&UHWWLHUGRQHKLVGDWLQJPHFKDQLFDOO\LQWKLVFKURQR-
ORJLFDOGLYLVLRQ±DVDFRQVHTXHQFHRI5RVND¶VDX-
WKRULW\8 DOOZKDWKHKDGGRQH LVEDVHGRQRQO\ WKH
UHVHDUFKRIWKHXSSHUSDUWRIWKHUDPSDUW¶VVWUXFWXUH
&UHWWLHU¶V H[FDYDWLRQ ZDV D VRUW RI LQWURGXFWLRQ WR
WKHDUFKDHRORJLFDOUHVHDUFK
³,PSHWXRXVVFLHQFHSROLF\´5RPDQLDDIWHU
)RUWKHFRUUHFWDVVHVVPHQWRIWKHVLWXDWLRQVXE-
VHTXHQW WR±DQG WKHVWDUWRI WKH¿UVWDU-
FKDHRORJLFDO LQYHVWLJDWLRQV RI HDUO\ PHGLHYDO IRU-
WL¿FDWLRQV VXFK DV WKH RQH DW 'ăEkFD ZKLFK ZDV
SULPDULO\ OLQNHG ZLWK RQH RI WKH K\SRWKHWLFDO 5R-
PDQLDQ FHQWUHV RI SRZHU RI WKH WLPH RQH QHHGV
WR EULHÀ\ DGGUHVV WKH LVVXH RI 5RPDQLDQ VFLHQFH
SROLF\ DQG LQWHOOHFWXDO HOLWH LQ WKH LQWHUZDUSHULRG
IRUDQH[WHQVLYHSHUVSHFWLYHRQWKHLVVXHVHHBOIA 
2011)5RPDQLDQDUFKDHRORJ\GLVSOD\HGDQDOPRVW
FRPSOHWHODFNRILQWHUHVWLQWKHUHVHDUFKRIWKH0L-
JUDWLRQ3HULRGDQGHDUO\PHGLHYDODUFKDHRORJ\GXU-
LQJ WKDW SHULRG &,83(5&Ă   7KH UHDVRQ
IRUWKLVVLWXDWLRQUHOLHVLQWKHIDFWWKDW9DVLOH3kUYDQ
DQG KLV VXFFHVVRUV ZHUH H[FOXVLYHO\ LQWHUHVWHG LQ
WKH5RPDQDQGVRFDOOHG*HWR'DFLDQHUDSTROBEL 
1998D, ±STROBELE(씀27KLVSH-
FXOLDULW\RI5RPDQLDQDUFKDHRORJ\FDQEHFRQQHFW-
HGZLWKWKHVLJQL¿FDQWFHQWUDOLVDWLRQEDVHGRQWKH
)UHQFKPRGHOZKLFKEDVLFDOO\UHVWULFWHGWKHVFLHQ-
WL¿FLQLWLDWLYHWRWKHFHQWUDODXWKRULW\LQ%XFKDUHVW
7KH UHVHDUFKHIIRUW FRQFHUQLQJ WKHHDUO\PHGLHYDO
DQG PHGLHYDO SHULRG LQ7UDQV\OYDQLD FRPPHQFHG
GXULQJWKH$XVWUR+XQJDULDQ0RQDUFK\ZDVHVVHQ-
WLDOO\FXWVKRUWEHWZHHQDQGGÁLL
GÁLLD(씀7
7KHUHJLRQRI1RUWKHUQ7UDQV\OYDQLDZKLFKZDV
IRUPHUO\ UHLQWHJUDWHG LQWR +XQJDU\ LQ  ZDV
RQFH DJDLQ DGMXGLFDWHG WR 5RPDQLD LQ FRQIRUPLW\
ZLWKWKH3DULV7UHDW\IURPBÂTFOI 7KH
FKDQJHVGLGQRWSURGXFHDQ\VLJQL¿FDQWFRPPRWLRQ
GXHWRWKHIDFWWKDWWKHVWUXFWXUHVRIDGPLQLVWUDWLRQ
IURPWKHSUHZDUSHULRGZHUHLQLWLDOO\OHIWLQSODFH
BOTTONI$WWKHVDPHWLPHWKHQHZVLWX-
DWLRQ LPSRVHGD VHULHVRIFRQFHVVLRQV WRZDUGV WKH
+XQJDULDQ PLQRULW\ H[HPSOL¿HG E\ WKH FRQVLGHU-
DEOH MXGLFLDO OLQJXLVWLFDQGFXOWXUDODXWRQRP\IRU
WKHPHPEHUVRIWKH+XQJDULDQFRPPXQLW\EHWZHHQ
DQGBOTTONI$ WHOOWDOH
H[DPSOH LQ WKLV UHJDUG LV WKH FDVH RI WKH ³%RO\DL
8QLYHUVLW\´ IURP&OXMZKLFKDW WKDW WLPHZDV WKH
RQO\VXFKLQVWLWXWLRQLQ(XURSHWKDWIXQFWLRQHGH[-
FOXVLYHO\ LQ D PLQRULW\ ODQJXDJH BOTTONI 
 7KH VLWXDWLRQ FKDQJHG GUDVWLFDOO\ LQ 
ZKHQ WKH VWDWH WRRN RYHU WKH PLQRULW\ LQVWLWXWLRQV
DQGWKHHFFOHVLDVWLFDOVFKRROVEXWDOVRWKHSRVVHV-
VLRQV RI WKH KLVWRULFDO FKXUFKHV ZHUH QDWLRQDOL]HG
BOTTONI
7KHFRVPRSROLWDQPDLQO\0XVFRYLWHIHDWXUHVRI
5RPDQLDQ VFLHQFH SROLF\ RI WKDW WLPH ZHUH DEDQ-
GRQHG DURXQG  IROORZLQJ WKH UHPRYDO IURP
RI¿FH RI 0LKDLO 5ROOHU ZKR KDG EHHQ LQ FKDUJH
ZLWK WKH FXOWXUDO DQG VFLHQWL¿F SROLF\ RI WKH VWDWH
XQWLO WKDQ %2,$  ௅ $OO WKHVH ZHUH
7KH(QGOHVV6WUXJJOHIRU'ăEkFD
LQ D FORVH FRQQHFWLRQ ZLWK WKH SROLWLFDO FKDQJHV
*KHRUJKH *KHRUJKLX 'HM DQG 1LFRODH &HDX܈HVFX
ZHUH SURPRWLQJ D VHFHVVLRQ IURP 0RVFRZ DIWHU
 7KHUHIRUH WKH PHPEHUV RI WKH 5RPDQLDQ
QDWLRQDOLVWHOLWHRIWKHSUH::,,(UDZKRZHUH
LPSULVRQHG LQ WKHHDUOLHUSHULRG EHFDXVH WKH\GLG
QRWDJUHHZLWKWKHFRPPXQLVWVEHIRUHZHUH
UHOHDVHGDIWHU%2,$%2,$7KH
FRXUVHRI HYHQWV UHDFKHG WKHLU SHDN LQZLWK
WKHIDPRXV'HFODUDWLRQRI,QGHSHQGHQFHRIWKH5R-
PDQLDQ:RUNHUV¶3DUW\ZKLFKPHDQWWKDW5RPDQLDQ
FRPPXQLVPVKLIWHGLQWHUQDWLRQDOLVPWRQDWLRQDOLVP
%2,$).
8SWRWKLVGD\WKHFULWLFLVPRI5ROOHUZDVEDVHG
RQDQDWLRQDOLVWSHUVSHFWLYH WKLV LV WKHFDVHZLWK
%RLD¶VERRNDVZHOOPRUHRYHUKLVPHULWVUHJDUG-
LQJ WKH SDWURQL]DWLRQ RI HDUO\ PHGLHYDO DUFKDHR-
ORJLFDOUHVHDUFKLQSRVWZDU5RPDQLDZHUHWRWDOO\
LJQRUHG/DWHURQWKHPDLQUHSURDFKDJDLQVW5ROOHU
ZDVWKDWKHRYHUHPSKDVLVHGWKHUROHRIWKH³6ODY-
LF´ SRSXODWLRQ WKRXJK KLV MXGJHV KDG IRUJRWWHQ
WKDWIRUH[DPSOH.XUW+RUHGWDOHDGLQJDUFKDHROR-
JLVWRI WKH WLPHXVHG WKH WHUPVODZLVFKH=HLW IRU
WKH SHULRG EHWZHHQ WKH WK DQG WKH WK FHQWXULHV
LQ WKH &DUSDWKLDQ %DVLQ HOREDT  (씀1
)XUWKHUPRUHRWKHUOHDGLQJKLVWRULDQVVXFKDV*RWW-
IULHG 6FKUDPP DQG .DUO 6WUREHO XQGHUVFRUHG WKH
SULQFLSDO UROH SOD\HG E\ WKH ³6ODYV´ GXULQJ WKH
DIRUHPHQWLRQHGFHQWXULHV6&+5$00௅
STROBEL±(씀97KHWUXHLQFHQWLYHRI
5ROOHU¶VFULWLFVZDVFRQQHFWHGWRKLVVXFFHVVIXOHI-
IRUWVLQREVWUXFWLQJWKHQDWLRQDOLVWVZLWKLQWKH&RP-
PXQLVW 3DUW\ 7KLV PRYHPHQW ZDV PDLQO\ EDVHG
RQ WKH LGHRORJ\ RI 5RPDQLDQ QHRQDWLRQDOLVP RI
WKHLQWHUZDUSHULRGWKDWZDVUHVXVFLWDWHGDQGUHRU-
JDQL]HGZLWKLQ WKH IUDPHZRUNRI WKH&RPPXQLVW
3DUW\ %\ WKH LQWHJUDWLRQ RI SURPLQHQW KLVWRULDQV
DQGDUFKDHRORJLVWVZKRPSUHYLRXVO\VHWDVLGHIRO-
ORZLQJWKHHQGRIWKHZDUIRUH[DPSOH&RQVWDQWLQ
&*LXUHVFX ,RDQ/XSDú6LOYLX'UDJRPLU6LOYLX
)RWLQR&RQVWDQWLQ&'DLFRYLFLX,RQ1HVWRUKLV-
WRULFDOGLVFRXUVHZDVSODFHG LQ WKHVHUYLFHRI WKH
QDWLRQDOFRPPXQLVWLGHRORJ\BOTTONI
235,܇235,܇7KLVKLVWRULFDO
DQGDUFKDHRORJLFDOGLVFRXUVHZDVIRFXVLQJRQWKH
LPSRUWDQFHRIWKH“DXWRFKWKRQRXV´SRSXODWLRQDV
D UHDFWLRQ WR 5ROOHU¶V FRQFHSW EDVHG RQ WKH SUL-
PRUGLDOUROHRIWKH³6ODYV´LQWKLVUHJLRQ
7KH&RPPLWWHHRI+LVWRULDQV IRXQGHG LQ
SOD\HGDQHVVHQWLDOUROHLQWKHHYROXWLRQRIWKHQD-
WLRQDOFRPPXQLVW VFLHQFH SROLF\ BOTTONI 
(씀10Ă*85($18$QRYHUDOO
ZRUN FDOOHG ,VWRULD 5RPkQLHL KDV WR EH OLQNHG WR
WKLVDFWLYLW\,QWKLVYROXPHLQFRQWUDVWZLWK5ROOHU¶V
ZRUNSXEOLVKHGLQWKHKLVWRULDQVRIWKH&RP-
PLWWHHVXSSRUWHGWKHWKHRU\RIWKH'DFR5RPDQLDQ
FRQWLQXLW\ FRQGHPQLQJ D PXFK HDUOLHU ³PLJUDWLRQ
WKHRU\´ IRUPXODWHG E\ $XVWULDQ KLVWRULDQ 5REHUW
5|VOHU\HWLQ0Ă*85($18±10
$V RSSRVHG WR WKH SUH:: ,, (UD RQH RI WKH
FKDUDFWHULVWLFIHDWXUHVRIWKHQHZ5RPDQLDQQDWLRQ-
DOLVPDIWHUUHYLYHGE\WKHFRPPXQLVWVBOIA 
ZDVWKDWWKHH[SHUWVVXSSRUWHGWKHWKHRU\
RIFRQWLQXLW\WKXVWKHDUFKDHRORJLFDO¿QGVZHUHLQ-
WHUSUHWHGDVDIXQGDPHQWRIWKLVWKHRU\LWLVDQRWKHU
SUREOHPWRZKDWH[WHQWWKHDUFKDHRORJLFDOPDWHULDO
FDQEHXVHGDVDEDVLVIRUWKLV³$VZULWWHQVRXUFHV
KDGPRVWO\EHHQH[KDXVWHG5RPDQLDQKLVWRULRJUD-
SK\LQYHVWHGDOO LWVHIIRUWVLQDUFKDHRORJ\´–ZURWH
/XFLDQ%RLD BOIA 2QHRI WKHFHQWUDO
¿JXUHVRIWKLVWKHRU\DQGWKHHQWLUHPRYHPHQWZDV
WKHVFKRODU&RQVWDQWLQ&'DLFRYLFLXWRJHWKHUZLWK
WKHJURXSRILQWHOOHFWXDOVFRDJXODWHGDURXQGKLPLQ
&OXM11
2QHRIWKHPDLQJRDOVRIKLVWRULDQVDQGDUFKDHRO-
RJLVWVDI¿OLDWHGZLWKWKHQDWLRQDOFRPPXQLVWKLVWRU-
LFDOGLVFRXUVHZDVWR¿OOWKHJDSEHWZHHQ$'
WKHDEDQGRQPHQWRIWKH5RPDQSURYLQFHRI'DFLD
DQGWKHHVWDEOLVKPHQWRIWKHWZR5RPDQLDQ3ULQFL-
SDOLWLHVZLWKDUFKDHRORJLFDOVRXUFHVZKLFKZDV WR
SURYHWKH'DFR5RPDQFRQWLQXLW\WKXVWKLVZRXOG
FRQ¿UPWKDWWKH5RPDQLDQVDUHWKH³QDWLYH´SHRSOH
LQWKLVUHJLRQ1,&8/(6&8(씀212
$ IXUWKHU LPSRUWDQW REMHFWLYH RI WKH QHZO\
IRUPHG 5RPDQLDQ HDUO\ PHGLHYDO DUFKDHRORJ\
ZKLFKFRPSOHWHO\ ODFNHG WKHH[SHULHQFHRIFDVWOH
H[FDYDWLRQVZDVWRVXEVWDQWLDWHWKHVWDWHVWUXFWXUHV
GHVFULEHGE\WKHFKURQLFOHU$QRQ\PXVIURPDQDU-
FKDHRORJLFDO SRLQW RI YLHZ POPA  7KH
ZRUNRI$QRQ\PXVKDGDOUHDG\EHHQHPSOR\HGDV
D VRXUFH LQ KLVWRULFDO UHVHDUFK DV HDUO\ DV WKH WK 
FHQWXU\  CSAPODI  (씀30,78௅0,78 
(씀8SZABADOS(씀1TÓTH
±7KH UHVHDUFK DSSDUHQWO\ UHVXOWHG LQ WKH
LGHQWL¿FDWLRQDQGH[FDYDWLRQRIVHYHUDOFDVWOHVVHW-
WOHPHQWVDQGFHPHWHULHVEHORQJLQJWRWKHVRFDOOHG
³SUHIHXGDO´5RPDQLDQ VWDWH VWUXFWXUHZKLFKSUH-
GDWHG WKHVRFDOOHG³IHXGDO´+XQJDULDQ.LQJGRP±
IURPWKHSHUVSHFWLYHRIWKHLQYROYHGDUFKDHRORJLVWV
7KLVHIIRUWZDVDGLUHFWFRQWLQXDWLRQRIWKFHQWXU\
 E. Gáll
 
5RPDQLDQQDWLRQEXLOGLQJZKLFKDWWHPSWHGWRSXVK
5RPDQLDQVWDWHKRRGEDFNLQWLPHDVIDUDVSRVVLEOH
܉,3/,&7KH¿UVWHIIHFWVRIWKLVSROLF\ZHUH
DOUHDG\IHOWLQE\SXEOLVKLQJWKHZRUNHQWLWOHG
³+LVWRU\ RI 5RPDQLD´ ,VWRULD 5RPvQLHL 9RO ,
LQZKLFKWKHVHUHVXOWVDQGDUJXPHQWVZHUHDOUHDG\
SUHVHQWHG '$,&29,&,8 HW DO  (씀8 7KH
VRPHZKDWVDUFDVWLFUHPDUNVRI,VWYiQ%yQDLQ
QDPHO\WKDW7UDQV\OYDQLDLVWKH³FUDGOHRIFDVWOHUH-
VHDUFK´ PXVW EH XQGHUVWRRG LQ WKH FRQWH[W RI WKH
H[DJJHUDWLRQVRI5RPDQLDQQDWLRQDOLVWDUFKDHRORJ\
BÓNA
2QH FRQFOXVLRQ WKDW FDQ EH GUDZQ LV WKDW WKH
H[FDYDWLRQRI'ăEkFDRUJDQLVHGZLWKFRQVLGHUDEOH
¿QDQFLDOHIIRUWZDVDQHVVHQWLDOWRRORI5RPDQLDQ
QHRQDWLRQDOLVW VFLHQFHSROLF\)XUWKHUPRUH D VLJ-
QL¿FDQWDVSHFWSRLQWHGRXWE\$GULDQ$QGUHL5XVX
5868VKRXOGEHPHQWLRQHGKHUHDVZHOO
1DPHO\WKDWWKHDUWKLVWRULDQ9LUJLO9ăWă܈LDQXFULWL-
FLVHGWKHODFNRIUHVHDUFKFRQFHUQLQJWKHFDVWOHVEH-
ORQJLQJ WR WKH ³QDWLYH´ SRSXODWLRQ DIWHU $'
9Ă7Ă܇,$18%DVHGRQWKLVLQIRUPDWLRQLW
DSSHDUV DV WKDW WKH UHVHDUFK RI 'ăEkFD FDVWOH DQG
PRUHRYHU WKHUHVHDUFKRIWKHHQWLUH7UDQV\OYDQLDQ
HDUO\PLGGOH DJHVZDV DIIHFWHG LQ D FRPSOH[ZD\
E\ WKH SHUVRQDO LQÀXHQFH RI 9LUJLO 9ăWă܈LDQX DQG
&RQVWDQWLQ & 'DLFRYLFLX 'DLFRYLFLX DW WKDW WLPH
ZDVDOUHDG\DPHPEHURIWKH5RPDQLDQ$FDGHP\RI
6FLHQFHVDQGWKXVLQWKHSRVLWLRQWR¿QDQFHWKHH[-
FDYDWLRQVWKDWZRXOGSURYLGHGPDWHULDOHYLGHQFHIRU
WKHKLVWRULFDO FODLPVRI WKHDUFKDHRORJLVWV LQ&OXM
7KLV JLYHV TXLWH SHFXOLDU LPDJH RI WKH FRQWHPSR-
UDU\VFKRODUO\EDFNJURXQGLQZKLFKWKHXQIRXQGHG
FODLPVRIDQDUWKLVWRULDQDUHDGRSWHGE\DQDQFLHQW
KLVWRULDQZKRLQWXUQHPSRZHUVWKHPHGLHYDOKLV-
WRULDQ܇WHIDQ3DVFXWROHDGDQHDUO\PHGLHYDOH[FD-
YDWLRQ
7KHVH SDUWLFXODU H[FDYDWLRQV ZHUH H[WUHPHO\
LPSRUWDQW WR WKH FRQWHPSRUDU\ VFKRODUO\ HOLWH RI
7UDQV\OYDQLD WKH\ ZHUH YLVLWHG VHYHUDO WLPHV E\
&RQVWDQWLQ & 'DLFRYLFLX WKH FKDLUPDQ RI WKH
&RPPLWWHH VHYHUDO SKRWRV RI WKHVH HYHQWV KDYH
EHHQLGHQWL¿HGLQWKHPXVHXPLQ&OXM1DSRFDVHH
)LJ$FFRUGLQJWRWKHGRFXPHQWDWLRQVIURPWKH
1DWLRQDO 0XVHXP RI 7UDQV\OYDQLDQ +LVWRU\ WKHUH
ZHUH DW OHDVW HLJKW DUFKDHRORJLVWV LQ WKH WHDP OHG
E\ùWHIDQ3DVFXQDPHO\0LUFHD5XVX3HWUX,DP-
ERU1LFRODH(GURLX3iO*\XODL9RONHU:ROOPDQQ
܇WHIDQ0DWHL*KHRUJKH/D]DURYLFLDQG,RDQD+LFD
$VLGHIURPWKLVWKH'ăEkFDSURMHFWDOVRHQWDLOHG
DQRWKHUVLJQL¿FDQWDVSHFWQDPHO\ WKH ORQJODVWLQJ
VWULYHEHWZHHQWKH7UDQV\OYDQLDQKLVWRULDQVZKRVH
OHDGLQJ¿JXUHVZHUH&RQVWDQWLQ&'DLFRYLFLXDQG
ùWHIDQ 3DVFX DQG WKH KLVWRULDQV IURP %XFKDUHVW
VSHDUKHDGHGE\,RQ1HVWRU,WZDVTXLWHZHOONQRZQ
IDFW WKDW WKH UHODWLRQV EHWZHHQ 'DLFRYLFLX DQG
1HVWRUZHUHOHVVWKDQFRUGLDO
6XPPDULVLQJ WKLV LV WKHSROLWLFDODQGVFLHQWL¿F
FRQWH[WZKDWWKHVWDUWRIWKH'ăEkFDSURMHFWDQGWKH
DUFKDHRORJLVWWHDPIURP&OXM1DSRFDRI¿FLDOO\OHG
E\܇WHIDQ3DVFXEXWGHIDFWRXQGHUWKHVXSHUYLVLRQ
RI0LUFHD5XVXVKRXOGEHUHJDUGHGDQGHYDOXDWHG
7KH HYROXWLRQ RI LQWHUSUHWDWLRQV RI 'ăEkFD LQ WKH
DUFKDHRORJLFDOOLWHUDWXUH
7KH LQWHUSUHWDWLRQV RI 'ăEkFD DIWHU IRXU \HDUV RI
H[FDYDWLRQV
7KHSROLWLFDOEDFNJURXQGDQGWKHODFNRIVFLHQ-
WL¿FEDVLV RI WKH'ăEkFD H[FDYDWLRQVZHUH FOHDUO\
UHYHDOHGLQWKHUHSRUWSXEOLVKHGE\WKHDUFKDHROR-
JLVWVRQO\IRXU\HDUVDIWHUWKHEHJLQQLQJRIWKHUH-
VHDUFK7KLV SXEOLFDWLRQ YHUL¿HG DOPRVW DOO VXEVH-
TXHQWLQWHUSUHWDWLRQVUHJDUGLQJWKHVXEMHFW
)LJ3LFQLFDWWKHDUFKDHRORJLFDOH[FDYDWLRQLQ'ăEkFD&RQVWDQWLQ&'DLFRLYLFLXLQWKHPLGGOH
NpS5pJpV]HWLSLNQLN'RERNiQN|]pSHQ&RQVWDQWLQ'DLFRYLFLX
7KH(QGOHVV6WUXJJOHIRU'ăEkFD
7KHORQJODVWLQJDQGGRPLQDQWDIIHFWRIWKLVDU-
WLFOHEHFRPHVLPPHGLDWHO\FOHDUE\WKHIDFWWKDWWKH
WKHRU\VD\LQJ³WKHKLVWRU\RI'ăEkFDJRHVEDFNWR
WKHWKFHQWXU\´KDV WDNHQURRWHGGHHSO\ LQ5RPD-
QLDQKLVWRU\ DUFKDHRORJ\ DQG HYHQ LQ WKHJHQHUDO
NQRZOHGJH RI OD\ SHRSOH 0RUHRYHU ZKDW LV HYHQ
PRUH XQIRUWXQDWH DV D V\PERO RI WKH ³PL[HG DU-
JXPHQWDWLRQ´ 'ăEkFD DV ³/RUG *HORX¶V FDVWOH´ 
EHFDPHSDUWRIFRPPRQNQRZOHGJH LQFOXGLQJWKH
ORZHUOHYHOVFKRROERRNV0$'*($58
7KHDUFKDHRORJLFDO¿HOGGRFXPHQWDWLRQLVRIDQ
H[WUHPHO\ SRRU TXDOLW\ RIWHQ UHPLQGLQJ RI HDUO\
WKFHQWXU\ DPDWHXU DUFKDHRORJLFDO VNHWFKHV VHH
*È//௅/$&=.ÏE3O(씀8$VLWZDVSRLQWHG
RXWE\)ORULQ&XUWD DQG$OH[DQGUX0DGJHDUX WKH
UHSRUWLVIXOORIFRQWUDGLFWLRQVVHH&857$
QRWH0$'*($58PDNLQJLWLPSRVVLEOH
WRGHFLGHZKHWKHUWKHVWDWHPHQWVFDQEHFRQVLGHUHG
YDOLG3HUKDSVWKHPRVWVHULRXVSUREOHPRIWKHH[-
FDYDWLRQV LV WKH IDFW WKDW LQ PRVW RI WKH FDVHV WKH
DUFKDHRORJLFDOIHDWXUHVZHUHQHLWKHUGUDZQQRUSKR-
WRJUDSKHG:KDWLVPRUHWKHIHZSKRWRJUDSKVWKDW
ZHUH WDNHQ DUH RI DQ DOPRVW XQXVDEOH TXDOLW\ DQG
ZLWKRXWSURYLGLQJDQ\VFLHQWL¿FGHWDLOV7KHFDVHRI
WKHWKFHQWXU\¿UHVWULNHU WKDWKDGEHHQPLVLQWHU-
SUHWHGDVDVZRUGFURVVJXDUGXQWLO*È//௅
LACZKÓDNpSVSHDNVIRU LWVHOI LQ WKLV
SUREOHPDWLFFRQWH[W,WLVDOVRVWLOOXQFHUWDLQLIDQ\
OD\RXWVRUJURXQGSODQVZHUHGUDZQDVWKHUHLVQR
WUDFH RI VXFK GRFXPHQWDWLRQ LQ WKH DUFKLYH RI WKH
1DWLRQDO 0XVHXP RI 7UDQV\OYDQLD 7KHUHIRUH WKH
RQO\VRXUFHIRUDQ\GDWDRQDUFKDHRORJLFDOIHDWXUHV
RI WKHVLWH LV WKHGHVFULSWLYHSDUWRI WKHDUFKDHROR-
JLVWV¶GLDU\VHH5DGX3RSD¶VVWXG\GLVFXVVHGODWHU
)XUWKHUPRUH DFFRUGLQJ WR WKH DXWKRUV WKH $UHDV 
,±,,,LQWKHFDVWOHZHUHFXWE\DVLQJOHPHWHUV
ORQJ WUHQFK DOWKRXJK WKH LOOXVWUDWLRQ LQ WKHDUWLFOH
LQFOXGHVRQO\DPHWHUVORQJWUHQFKFRPSULVLQJ
RIWKHGLWFKHVEHORQJLQJWR$UHDV,DQG,,7KHLOOXV-
WUDWLRQRIWKHVWUDWLJUDSK\LVDOPRVWXQXVDEOHUHQGHU-
LQJVHYHUDORIWKHDXWKRUV¶VWDWHPHQWVTXHVWLRQDEOH
6LQFHRQO\DSDUWRIWKH¿QGVZHUHSXEOLVKHGWKH
H[LVWLQJ SXEOLFDWLRQV DUH UHSUHVHQWLQJ ORZ SURIHV-
VLRQDO VWDQGDUGV DQG QXPHURXV XQIRXQGHG KLVWRUL-
FDOFODLPVUHJDUGLQJWKHVLWH7KHPDLQDUJXPHQWRI
WKH UHSRUW KDVPRUH WRGRZLWKQDWLRQDOLVW VFLHQFH
SROLF\ WKDQ DUFKDHRORJ\ OLQNLQJ WKH FDVWOH WR WKH
OHJHQGDU\ WKFHQWXU\ ¿JXUH RI *HORX EXW ZLWKRXW
DQ\UHOHYDQFHDQGUHIHUHQFH1DWXUDOO\WKHQDUUDWLYH
EDVHGRQWKH³SUHIHXGDO´5RPDQLDQVWDWHKRRGDQG
DLPHGWRVDWLVI\WKH5RPDQLDQQDWLRQDOLVWSROLWLFDO
UHJLPH'DLFRYLFLX WRRNDGYDQWDJHRI WKHVHSROLWL-
FDOFLUFXPVWDQFHVE\PDQLSXODWLQJERWKWKHVWDWHLQ-
VWLWXWLRQVDQGWKH¿HOGWHDPZRUNLQJDW'ăEkFD$V
LW FDQ EH H[SHFWHG WRSLFV DV WKH TXHVWLRQV RI DQ\
FHQWUDOLVHGSRZHUEHKLQGRUWKHRULJLQRIWKHWHFK-
QLFDONQRZKRZQHHGHGWRFUHDWHVLPLODUFRQVWUXF-
WLRQVZHUHQHYHUIRUPXODWHG0RUHRYHU WKHZKROH
DUJXPHQWDWLRQ ZDV UHGXFHG WR XVH RI D FRXSOH RI
VHQWHQFHVIURPWKHJHVWDRI$QRQ\PXV.
$VDFRQFOXVLRQLWLVFOHDUWKDWWKHH[FDYDWLRQV
DW'ăEkFDFDVWOHIURPWKHYHU\EHJLQQLQJ¶V
ZHUH KHDYLO\ LQÀXHQFHG E\ ¿FWLRQDO WKHRULHV DQG
SUHFRQFHSWLRQVDOORZLQJWKHDUFKDHRORJLVWVWRHYDO-
XDWH WKH KLOOIRUW DV D WK±WK FHQWXU\ SROLWLFDO DQG
PLOLWDU\ VHDWRI WKH OHJHQGDU\ ORUG*HORX UXOHURI
WKH ³9DODFKLDQV´ DQG WKH ³6ODYV´ 7KLV VWDWHPHQW
ZDV EDVHG RQ WKH DUFKDHRORJLFDO PDWHULDO FROOHFW-
HG RQO\ LQ WKH ¿UVW IRXU \HDUV RI H[FDYDWLRQV DQG
RQDVLQJOHKLVWRULFDOVRXUFHGDWHG WR WKH UHLJQRI
.LQJ%pOD,,,KORDÉVESZPRÉMY
(씀1VESZPRÉMY)XUWKHUPRUHLWLV
DOVRLPSRUWDQWWRKLJKOLJKWWKDWWKHFKDSWHUV(씀2
RI WKH*HVWD WKDW VRPHKRZ UHIHU WR7UDQV\OYDQLD
GRQRWPHQWLRQ'ăEkFDDWDOO15SURYLQJWKDWWKHOLQN
EHWZHHQ WKH VLWH DQG WKH FKDUDFWHU RI *HORX ZDV
FUHDWHG RQ D SHUHPSWRU\ GHFLVLRQ RI WKH UHVHDUFK
WHDP6XPPDULVLQJWKHUHSRUWSXEOLVKHGE\WKH¿UVW
'ăEkFD UHVHDUFK WHDP LVDEL]DUUHH[DPSOHRI LP-
SODQWDWLRQRI¿FWLWLRXVKLVWRULFLVPLQWRDQDUFKDHR-
ORJLFDOFRQWH[W
7KHLQWHUSUHWDWLRQVFRQFHUQLQJ'ăEkFDDIWHU
5HJDUGOHVVRXUDSSURDFKWKHDIRUHPHQWLRQHGDU-
WLFOHGH¿QHVKHDYLO\WKHYDULRXVLQWHUSUHWDWLRQVFRQ-
FHUQLQJ'ăEkFDXSWRSUHVHQWGD\VVLQFHWKLVLVWKH
RQO\NQRZQGRFXPHQWDWLRQWKDWZDVEDVHGRQWKRVH
REVHUYDWLRQV PDGH GXULQJ WKH H[FDYDWLRQV 7KHUH-
IRUHLWLVWKHRQO\GLUHFWDQGSULPDU\VRXUFHRQWKH
DUFKDHRORJLFDOIHDWXUHV&RQVHTXHQWO\WKHUHVHDUFK-
HUVZHUHFRPSHOOHGWRUHO\H[FOXVLYHO\RQWKHGRF-
XPHQWDWLRQ WKDW KDV EHHQ SXEOLVKHG LQ WKH DUWLFOH
LUUHVSHFWLYHO\RIWKHLUDWWLWXGHWRZDUGVWKHWKHRULHV
DQGDSSURDFKH[SUHVVHGLQWKHUHSRUW
7KH+XQJDULDQUHDFWLRQWKHLQWHUSUHWDWLRQRI,VWYiQ
%yQD
7KH ¿UVW FULWLFDO VWDQGSRLQW RI WKH +XQJDULDQ
DUFKDHRORJLFDO FRPPXQLW\ ZDV IRUPXODWHG E\ ,VW-
YiQ %yQD DOWKRXJK KLV YLHZV ZHUH QRW H[SUHVVHG
 E. Gáll
 
LQDIRUPDOUHYLHZEXWLQDFRPPHQWLQFOXGHGLQD
IRRWQRWH7KLVLVKLJKO\UHJUHWWDEOHEHFDXVHWKHDU-
JXPHQWVRI%yQDVWD\HGDOPRVWFRPSOHWHO\XQQR-
WLFHGLQWKHDUFKDHRORJLFDOOLWHUDWXUH,QKLVVKRUW
FULWLF %yQD SRLQWHG RXW WKH PLVWDNHV RI 3DVFX¶V
WHDP VWDUWLQJ IURP WKH LQDFFXUDWH FRQWH[WXDOLVD-
WLRQRIWKHLQIRUPDWLRQREWDLQHGIURPWKHVHFRQG
KDQGVRXUFHV±HJWKHIDOVHLQIRUPDWLRQDFFRUGLQJ
WRWKH'UDEXUJW\SHEHOOVKDSHGSHQGDQWVDORQJ
ZLWK'UDEXUJW\SHEHDGVZURQJO\VDLGWREHGLV-
FRYHUHGLQ3UHURZWRWKHSUREOHPRILQYDOLGGDW-
LQJ%DVHGRQWKH'UDEXUJKRDUG%yQDFDOOHGWKH
DWWHQWLRQWRWKHIDFWWKDWWKHEHOOVKDSHGSHQGDQWV
DUHGDWHGWRWKHWXUQRIWKHWKDQGWKFHQWXULHV
QRW WR WKHWKFHQWXU\VLPLODUO\WR WKHUHFWDQJXODU
VHFWLRQFROODUVDQG WKH WZLVWHGFROODUVDVZHOODV
WKHUHFWDQJXODUDQGSRO\JRQDOVHFWLRQ¿QJHUULQJV
DQG DOVR WKH FUHVFHQWVKDSHG SHQGDQWV ,Q RWKHU
ZRUGV%yQDH[SRVHGWKHKXJHÀDZVLQWKHGDWLQJ
RIWKHIRUWFRPSOH[ZKLFKQRQHRIWKHH[FDYDWRUV
ZLVKHGWRWDNHLQWRFRQVLGHUDWLRQRUDWOHDVWFRP-
PHQWRQ
7KH ODFN RI UHDFWLRQ ZDV DOVR FKDUDFWHULVWLF
WR WKH +XQJDULDQ VFLHQWL¿F FRPPXQLW\ LQ SDU-
WLFXODU WR WKH SURPLQHQW PHGLHYDO KLVWRULDQ DQG
7UDQV\OYDQLDQERUQ *\|UJ\ *\|UII\ $FFRUGLQJ
WRKLVVRPHZKDW LQFRQVHTXHQWDUJXPHQWDWLRQ WKH
FDVWOHRI'ăEkFDPXVWKDYHDOUHDG\H[LVWHGLQWKH
10WKFHQWXU\GYÖRFFY±%\DOO WKHVH
GDWDLWEHFRPHVFOHDUWKDW,VWYiQ%yQDVWRRGDORQH
DJDLQVWWKHQDWLRQDOLVWP\WKRORJ\RIWKH5RPDQLDQ
DUFKDHRORJLVWVDQGWKHGLVLQWHUHVWRIWKH+XQJDULDQ
KLVWRULDQVBÓNA(씀1
7KH³FDQRQLFDO´LQWHUSUHWDWLRQ±
'XULQJWKHODVW WZRGHFDGHVRIWKHFRPPXQLVW
UHJLPHWKHSXEOLFDWLRQSUHSDUHGE\܇WHIDQ3DVFX
DQG KLV FROOHDJXHV ZDV FDQRQLVHG E\ WKH 5RPD-
QLDQ KLVWRULFDO DQG DUFKDHRORJLFDO UHVHDUFK 7KLV
LVXQGHUVWDQGDEOHFRQVLGHULQJWKDWWKHSXEOLFDWLRQ
¿WZHOOLQWRWKHVFLHQWL¿FSROLF\RIWKH&HXD܈HVFX
QDWLRQDOFRPPXQLVW UHJLPH17 DQG WKDW WKH H[FD-
YDWLRQV EHQH¿WHG IURP WKH VXSSRUW RI &RQVWDQWLQ
&'DLFRYLFLXZKRVHSRZHUDQGLQÀXHQFHLQDFD-
GHPLF OHYHO DQG VFLHQWL¿F SROLF\PDNLQJ UHDFKHG
LWVSHDNGXULQJ WKH ODVW\HDUVRIKLV OLIH)ROORZ-
LQJWKHGHDWKRI'DLFRYLFLXWK0D\ZKR
ZDVDOVRNQRZQE\WKHQLFNQDPH³WKH&KDPHOHRQ´
$50%5867(5   KLV UROH DQG SRVW ZDV
WDNHQRYHUE\܇WHIDQ3DVFXZKRD\HDUODWHUZDV
DOVRHOHFWHGWRWKHPHPEHURIWKH5RPDQLDQ$FDG-
HP\186WLOOHYHU\SDSHURQ'ăEkFDLQ5RPDQLDKDG
WREHLQFRQVRQDQFHZLWKWKHWKHVLVHODERUDWHGE\
3DVFXDQGKLVWHDP$OWHUQDWLYHLQWHUSUHWDWLRQVRU
HYHQWKHSRVVLELOLW\ZDVQRWHYHQFRQVLGHUHG5R-
PDQLDWUXO\SDVVHGWKURXJKDQ³2UZHOOLDQSHULRG´
7KHUHYROWRI5DGX3RSDDQG/XFLDQ%RLD
7KH SROLWLFDO FKDQJHV RFFXUUHG LQ  DOEHLW
IDLOHG WR SURGXFH D UDGLFDO VKLIW RI PHQWDOLW\ LQ
WKH5RPDQLDQVRFLHW\HDVHGWKHZD\IRUWKHZLG-
HVW H[WHQVLRQ RI IUHHGRP RI WKRXJKW DQG VSHHFK
7KH VRFLDO DQG VRFLRSV\FKRORJLFDO IHUPHQWDWLRQ
ZKLFKDGYDQFHGDWDVORZSDFHFRXOGEHQRWLFHG
¿UVWLQFHUWDLQJURXSVRILQWHOOHFWXDOVPDLQO\LQWKH
ODUJHXUEDQFHQWUHV5HJDUGLQJ'ăEkFDLQWKHQHZ
VRFLDODQGSROLWLFDOFRQWH[WWKHZRUNVRIWZRVSH-
FLDOLVWV EURXJKW FKDQJH LQ WKH LQWHUSUHWDWLRQV$Q
LQGLUHFWEXWFRQVLGHUDEOHDIIHFWFDQEHDWWULEXWHGWR
WKHZRUNVRI/XFLDQ%RLDGXULQJ WKH¶VFRQ-
FHUQLQJ 5RPDQLDQ KLVWRULFDO P\WKV 0&5 
ZKLOH WKHZRUNRIDUFKDHRORJLVW5DGX3RSD
RQWKHVXEMHFWKDGDGLUHFWLPSDFWRQWKHUHVHDUFK
RIPHGLHYDO'ăEkFDPOPA(씀1$FRP-
PRQIHDWXUHRIERWKDXWKRUVLVWKHKDUVKFULWLFLVP
RI ±¶V 5RPDQLDQ VFKRODUO\ DWWLWXGHV DQG
SHUVSHFWLYHV DQG WKH RIWHQ GRXEWIXO FRQFOXVLRQV
GUDZQE\WKHUHVSHFWLYHVFKRODUV20
3RSD¿UPO\UHMHFWHGWKHGDWLQJSURSRVHGLQWKH
SDSHUIRUWKH'ăEkFDFDVWOHSRLQWLQJRXWWKH
IDFWWKDWLWZDVPHDQWWREHLQOLQHZLWK3DVFX¶VWKH-
VLVSXEOLVKHGLQKLVYROXPHLQ3RSDQRWLFHG
FRUUHFWO\ WKDW WKH QDUUDWLYH FRQVWUXFWHG DURXQG
'ăEkFDZDVPHDQWWREHWKHDUFKDHRORJLFDO³EDVH´
FRPSOHWHO\ ODFNLQJRWKHU VRXUFHV IRU WKH WKHRU\
FRQFHLYHGE\3DVFXUHJDUGLQJWKHH[LVWHQFHRIDWK 
FHQWXU\VRFDOOHG7UDQV\OYDQLDQ9RLYRGHVKLSZLWK
LWVSROLWLFDOFHQWUHDW'ăEkFDPOPA(씀1
QRWH3DVFXFLWHGE\3RSDLQKLVSDSHUFODLPHG
WKDW ³D IRVW IăUă vQGRLDOăR FHWDWH YRLHYRGDOă OD
VIkU!KLWXO VHF ,; !KL OD vQFHSXWXO VHF ;´ ³WKHUH
FHUWDLQO\ KDG WR EH D YRLYRGH¶V FDVWOH DW 'ăEkFD
DWWKHHQGRIWKHWKDQGWKHEHJLQQLQJRIWKHWK 
FHQWXU\´ POPA   WUDQVODWHG E\ WKH DX-
WKRU7KHDUFKDHRORJLFDODQGKLVWRULFDOSURRI IRU
3DVFX¶VDVVHUWLRQZDVEDVHGRQWKHSDSHUSXEOLVKHG
LQZKLFK±DVVKRZQDERYH±SURYHGQRWK-
LQJSURPSWLQJ3RSD WR ODEHO3DVFXDQ³DPDWHXU´
DQG KLV ZRUN DV EHLQJ ³ URPDQWLF´ POPA 
(씀1QRWH
7KH(QGOHVV6WUXJJOHIRU'ăEkFD
'HVSLWHKLVFRUUHFWDQGSHUWLQHQWREVHUYDWLRQVRQ
'ăEkFD3RSD¶VZRUNZDVVWLOOXQGHU WKH LQÀXHQFH
RIWKFHQWXU\QDWLRQDOLVP21DQGWKHFOLFKpVUHJDUG-
LQJWKHWKFHQWXU\XVHRIFDVWOHVZKLFKKHGRHVQRW
HODERUDWHRQPOPARULJLQDWLQJIURPWKH
18WK FHQWXU\ KLVWRULRJUDSK\ ODUJHO\ EDVHG RQ WKH
LQWHUSUHWDWLRQ RI $QRQ\PXV :H FDQ QHYHU GHFLGH
ZKHWKHUWKHVHFOLFKpVZHUHWUXO\DGYRFDWHGE\3RSD
RUWKH\ZHUHVLPSO\XVHGWRZDUGRIIDQ\QDWLRQDO
SRVWFRPPXQLVWDWWDFNV
³2QHVZDOORZGRHVQRWPDNHDVSULQJ´$GULDQ$Q
GUHL5XVXDQGWKHGDWLQJRI'ăEkFD
$GULDQ$QGUHL 5XVX UHSUHVHQWV D EDVLFDOO\ GLI-
IHUHQW DSSURDFK ZLWKLQ 5RPDQLDQ DUFKDHRORJ\ ,W
LVLPSRUWDQWWRSRLQWRXWDWWKHYHU\EHJLQQLQJWKDW
VLQFHKHKDVJURZQXS LQ0HGLD܈*HUPDQ0HGL
DVFK +XQJDULDQ 0HGJ\HV 5XVX LV SUR¿FLHQW LQ
ERWK*HUPDQDQG+XQJDULDQODQJXDJHVZKLFKIDFW
DOZD\VKDGDFRQVLGHUDEOHLPSDFWRQKLVDSSURDFK22 
5XVX¶V SHUFHSWLRQ RQ PHGLHYDO FDVWOHV DQG HDUWK-
ZRUNVLVQRWHYDOXDWHGDFFRUGLQJWRWKHFRQWHPSR-
UDU\ SROLWLFDO ERUGHUV ZKLFK ZRXOG EH DEVROXWHO\
FRXQWHUSURGXFWLYH EXW KLV XQGHUVWDQGLQJLV VKDSHG
E\ WKH PHGLHYDO SROLWLFDO HFRQRPLF DQG FXOWXUDO
VWUXFWXUHV7KLVLVWUXHIRUERWKKLVSDSHUDQG
WKHPRQRJUDSKLFVWXG\LQZKLFKKHVXFFHHGV
LQLQWHJUDWLQJWKHUHVHDUFKFRQFHUQLQJ7UDQV\OYDQLD
LQWR WKH ZLGHU FRQWH[W RI WK(씀1WK FHQWXU\ FDVWOH
UHVHDUFK 5868  (씀15868  (씀9
2QH FRXOG VD\ WKDW WKLV LV WKH ¿UVW LQVWDQFH ZKHQ
(씀 DEDQGRQLQJ WKH QDWLRQDOLVW LVRODWLRQLVP 5868 
(씀 PHGLHYDO7UDQV\OYDQLD LVGLVFXVVHG LQ
WKHFRQWH[WRIWKHPHGLHYDO+XQJDULDQ.LQJGRPLQ
WKH5RPDQLDQDUFKDHRORJLFDOOLWHUDWXUH&RQFHUQLQJ
WKHLVVXHRIWKHFDVWOHVDQGRWKHUIRUWL¿FDWLRQV5XVX
EULQJVXSWKHFDVHVWXG\RI'ăEkFDVHYHUDOWLPHVDV
DUHVXOWRI5RPDQLDQPHGLHYDODUFKDHRORJ\¶VVWDWH
IRUZKLFKKHGHGLFDWHVDQHQWLUHVXEFKDSWHU5868 
(씀5,QKLVYLHZWKHLQFRUUHFWLQWHUSUHWD-
WLRQVUHJDUGLQJ'ăEkFDDUHUHVXOWHGE\WKH LQVWLWX-
WLRQDOGLVRUJDQLVDWLRQDQGDOVRWKHQHJDWLYHHIIHFWV
RIQDWLRQDOFRPPXQLVWVFLHQFHSROLF\5868
(씀9 MXVWDVZHOO WKH LVRODWLRQLVPRI5RPDQLDQ
VSHFLDOLVWV ZKR FRQWLQXH WR VKDSH WKHLU DSSURDFK
DQG DWWLWXGH DFFRUGLQJ WR 5RPDQLD¶V SUHVHQWGD\
ERUGHUV58685HJDUGLQJWKHGDWLQJ
RI 'ăEkFD 5XVX SRLQWHG RXW ¿UPO\ WKH WRWDO ODFN
RI HYLGHQFH IRU WKH H[LVWHQFH RI WKH FDVWOH EHIRUH
WKHWKFHQWXU\0RUHRYHUWKHDXWKRUDVVHUWHGWKDW
EDVHGRQ WKHFRLQV WKHVHFRQGSKDVHRI WKHFDVWOH
FDQ EH GDWHG WR WKH PLG WK FHQWXU\ 5868 
(씀8)XUWKHUPRUH'ăEkFD(씀 DORQJZLWKRWKHU
7UDQV\OYDQLDQIRUWL¿FDWLRQV(씀 ZDVDQLPSRUWDQWPLO-
LWDU\RXWSRVWRIWKH+XQJDULDQ.LQJGRPGXULQJWKH
ZKROH+XQJDULDQ0LGGOH$JHV5868(씀9
$IWHU3RSDDJUDGXDOUHWXUQWRWKHLQWHUSUHWD
WLRQVRI!JWHIDQ3DVFX"
8QIRUWXQDWHO\ WKH QHZ SHUVSHFWLYHV DQG LQWHU-
SUHWDWLRQV GHYHORSHG E\ 5DGX 3RSD DQG /XFLDQ
%RLDZHUHDOPRVWXQQRWLFHGLQWKH5RPDQLDQHDUO\
PHGLHYDODUFKDHRORJ\7KHUHIRUHWKHPXFKQHHGHG
EUHDNWKURXJKZDVRQO\OLPLWHGDQGWKLVKDGDSUR-
IRXQGLPSDFWRQWKHUHVHDUFKUHJDUGLQJ'ăEkFD
,QWKHSHULRGIROORZLQJWKHZRUNRI5DGX3RSD
DSDUW IURPWKHH[FHSWLRQDOFDVHRI$GULDQ$QGUHL
5XVXQRWDVLQJOHDUFKDHRORJLFDODQDO\VLVKDVEHHQ
XQGHUWDNHQUHJDUGLQJWKHVXEMHFWDWKDQGIRUQHDUO\
D GHFDGH H[FOXGLQJ WKH KLVWRULFDO ZRUNV WKDW LQ-
WHJUDWHG WKH DUFKDHRORJLFDO UHVXOWV POP 
6Ă/Ă*($1  7KH ¿UVW DQDO\VLV ZKLFK FDPH
DIWHU 5XVX¶V PRQRJUDSK\ ZDV DFWXDOO\ D UHYLHZ
RIWKHKLVWRU\RIUHVHDUFKZULWWHQE\)ORULQ&XUWD
ZKRDWWKDWWLPHZDVDOUHDG\UHVLGHGDQGZRUNHG
LQWKH86$
)ORULQ &XUWD¶V DQDO\VLV FDOOHG ³7UDQV\OYDQLD
DURXQG´UHIHUVWR'ăEkFD,WVHHPVWKDW&XUWD
ZDVWU\LQJWRGHIHQG3DVFX¶VUHVHDUFKWHDPDQGKH
FRQVLGHUV ,VWYiQ%yQD¶VQRWHDVDQDWWDFNDJDLQVW
5RPDQLDQ DUFKDHRORJ\ &XUWD¶V FULWLF RI %yQD LV
KDUGWRXQGHUVWDQGZLWKRXWDQ\UHIHUHQFHV&XUWD
DWWULEXWHVWR%yQDVRPHWKLQJKHKDGQHYHUZULWWHQ
WKHH[DFWVRXUFHRIWKHVHQWHQFHDWWULEXWHGWR%yQD
LVQRWFLWHGHLWKHU$VRSSRVHGWR WKHDUJXPHQW
RI&XUWDLWZDVDFWXDOO\,VWYiQ%yQDZKRZURWHLW
in 7KHKLVWRU\RI7UDQV\OYDQLDWKDWWKHUHPXVWKDYH
EHHQD³6ODY´VHWWOHPHQWDQGFHPHWHU\LQ'ăEkFD
LQ WKH WK FHQWXU\ ³$YDU NRULDN iP NpVĘEELHN D
'RERNiQWDOiOWXUQDVtURNLVD]HJ\LNXUQiUyOWXG
MXNKRJ\V]DEDGNp]]HONpV]OWXJ\DQRWWDPiVL
NDW ± V]yUW KDPYDV]WiVRV WHPHWNH]pVW " ± ODSRV
LQGiVGtV]tWpVĦDYDU|QW|WWEURQ]FVQJĘV|YYHUHWH
YLV]RQWPiUDV]i]DGYpJHIHOpXWDOMD«´³7KH
XUQ JUDYHV DW 'RERND DUH IURP WKH ODWH$YDU SH-
ULRG2QHRIWKHXUQVLVUHSRUWHGWREHKDQGPDGH
DQRWKHUFUHPDWLRQJUDYH±ZLWKVFDWWHUHGDVKHV"
±GDWHVIURPWKHODWHWKFHQWXU\IRULW\LHOGHGDQ
$YDU FDVW EURQ]H EHOW GHFRUDWLRQ ZLWK D ÀDW WHQ-
GULOSDWWHUQHGSHQGDQW´WUDQVODWLRQRI WKHDXWKRU 
 E. Gáll
 
BÓNA6XUSULQVLQJO\&XUWDGHIHQGVWKH
'DEkFD UHVHDUFK WHDP KLJKOLJKWLQJ WKDW RQH GRHV
QRWQHFHVVDULO\KDYHWRVHHWKHLQÀXHQFHRISROLWLFV
LQWKHLULQWHUSUHWDWLRQQRWDEHQHWKHFRQVHTXHQFHV
RI 5RPDQLD¶V QDWLRQDOFRPPXQLVW SROLWLFV IRU WKH
DUFKDHRORJLFDOUHVHDUFKDUHDFNQRZOHGJHGE\PDQ\
5RPDQLDQ DUFKDHRORJLVWV VWDUWLQJ ZLWK WKH H[FHO-
OHQW DUWLFOH SXEOLVKHG E\ 5DGX 3RSD LQ  DQG
WKDW WKH\ GLG QRW OLYH XS WR WKH FRPSOH[LW\ RI WKH
UHVHDUFKDOWKRXJKDWOHDVWQLQHUHVHDUFKHUVSDUWLFL-
Site <HDURIH[FD
YDWLRQV
1XPEHURIJUDYHVDQGIRXQ
GDWLRQVRIFKXUFKHV
1XPEHURIH[
FDYDWHGJUDYHV
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KRXVHV
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7KHZRUNRI3$6&8HWDO(씀2
&DVWOH$UHD,9 
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*UDYHV±

%ROGkJă%ROGRJDVV]RQ\  *UDYHV(씀4 
&DVWOH$UHD,9  *UDYHV± 
%UDQL܈WH%UDQLVW\H  FUHPDWLRQJUDYHVSLWVFUHPD-
WLRQFUHPDWLRQLQXUQ
" SLWKRXVHV
%UDQL܈WH%UDQLVW\H  FUHPDWLRQJUDYHV "
&DVWOH$UHD,(씀I9  SLWKRXVHV
KRXVHV"
LURQZRUNVKRS"ZDOO
RIFDVWOH
RYHQV
&DVWOH$UHD,9  *UDYHV±± 25
%ROGkJă%ROGRJDVV]RQ\  IRXQGDWLRQVRIFKXUFKHV*UD-
YHV(씀1

&DVWOH$UHD,9  *UDYHV±± 110
&DVWOH$UHD,9  *UDYHV± 
%ROGkJă%ROGRJDVV]RQ\  *UDYHV(씀1 "
$7ăPD܈¶VJDUGHQ  DIHZJUDYHV " SLWKRXVH
%ROGkJă%ROGRJDVV]RQ\  *UDYHV(씀1 
&DVWOH$UHD,9  *UDYHV± 8
7DEOH7KHSUHVHQWVWDJHRIWKHH[FDYDWHGDUFKDHRORJLFDOVLWHV
WiEOi]DW$IHOWiUWUpJpV]HWLOHOĘKHO\HNNXWDWiVLKHO\]HWH
7KH(QGOHVV6WUXJJOHIRU'ăEkFD
SDWHG LQ WKH H[FDYDWLRQ DV LW KDV EHHQ PHQWLRQHG
DERYH&857$&857$
2SSRVLWH WR &XUWD 5DGX 3RSD ,RQ &KLFLGHD-
QX DQG$GULDQ$QGUHL 5XVX KHDYLO\ FULWLFLVHG WKH
FRXUVH RI 5RPDQLDQ KLVWRULFDO DQG DUFKDHRORJLFDO
UHVHDUFK LQ WKH SHULRGRI WKH V DQG V CHI-
&,'($18௅5868(씀2(씀9
DQGWKLVFULWLFDOUHDVVHVVPHQWZDVODWHUFRQWLQXHGE\
/XFLDQ%RLD%OIA(씀7
&RPSDUHGWR&XUWD¶VSDSHU$OH[DQGUX0DGJHD-
UX¶VZRUNFDQEHGHVFULEHGDVHYHQPRUHHFOHFWLF
+LVFULWLFDOVWDQFHLVHQFRXUDJLQJDWWKHEHJLQQLQJ
DOWKRXJKKH±VXUSULVLQJO\±UDWKHUWXUQVJUDGXDOO\
EDFNWRWKHLQWHUSUHWDWLRQVRI3DVFX,QVRPHFDVHV
KHLVFULWLFLVLQJ3DVFX¶VWKHRULHVEXWRWKHUZLVHKLV
DWWLWXGHLVDPELJXRXV0$'*($58(씀1
$VWHSIRUZDUGFDQEHVHHQLQWKHIDFWWKDWWKHHQG
RI WKH¿UVWSKDVHRI'ăEkFD LVGDWHG WR WKHEHJLQ-
QLQJRIWKHWKFHQWXU\RYHUWXUQLQJ3DVFX¶VWKHRU\
0$'*($58  DOWKRXJKD IHZ OLQHV ODWHU
WKHEHJLQQLQJVRIWKHFDVWOHDUHDJDLQOLQNHGZLWKWKH
DFWLYLW\RIORUG*HORX0$'*($58(씀1
$JDLQWKH¿UVWSKDVHRIWKHFDVWOHUHSUHVHQWHGDVD
YHU\ORQJSKDVH0$'*($58
,Q WKH VDPH \HDU ZDV ¿QDOO\ SXEOLVKHG 3H-
WUX ,DPERU¶V WKHVLV V\QWKHVL]LQJ WKH UHVXOWV RI WKH
H[FDYDWLRQV RI WKH HDUO\ FDVWOHV ,DPERU GLHG LQ
 'ăEkFD LV SUHVHQWHG LQ WKLV YROXPH MXVW DV
IRXUW\\HDUVDJRLQWKHSDSHUIAMBOR
(씀1,QWKHQH[WV\QWKHVLVRQPHGLHYDOFDVWOHV
E\,RDQ0DULDQ܉LSOLFWKHHDUWKDQGWLPEHUVWURQJ-
KROGRI'ăEkFDLVDOVRLQFOXGHGLQWKHDQDO\VLV7KH
EHJLQQLQJRIWKHZRUNLVPRUHWKDQSURPLVLQJ25DO-
WKRXJKODWHUWKHDXWKRUUHDVVHUWVWKHIDFWWKDWWKHUH
PXVWKDYHEHHQFDVWOHVLQ7UDQV\OYDQLDDWOHDVWIURP
WKHPLGWKFHQWXU\܉,3/,&GHVSLWH
WKH DOPRVW FRPSOHWH ODFN RI SURRI LQ WKLV VHQVH
H[FHSW WKH ³PL[HG DUJXPHQWDWLRQ´ BÁLINT 
± 1,&8/(6&8  ± BRATHER 
±EDVHGRQDSKUDVHIURP$QRQ\PXVDQGWKH
H[LVWHQFHRIVRPHWRSRQ\PV7KHSDUDJUDSKDWWKH
HQGRIWKHZRUNUHIHUVWRWKHHPHUJHQFHRIWKHVR
FDOOHGQDWLRQXOWUDVLOYDQXPE\WKHWKFHQWXU\DQG
LWVFRQQHFWLRQWRDVHULHVRIK\SRWKHWLFIRUWL¿FDWLRQV
WKDWDUHKLWKHUWRXQLGHQWL¿HGRQWKHVLWHDQGQHJOHFW
DQ\KLVWRULFDOUHDOLW\$FFRUGLQJWR܉LSOLFRQWKH
FRQWUDU\ WR WKH ³3DQQRQLDQ UHJLRQ´ FDVWOHV ZHUH
EXLOW LQ 7UDQV\OYDQLD GXULQJ WKH WK FHQWXU\ 7KH
DXWKRUKRZHYHUIDLOVWRHYHQFLWHVXFKZRUNVWKDW
DUHDQDO\VLQJWKLVTXHVWLRQLQDPDFURUHJLRQDOFRQ-
WH[W BÓNA:,(&=25(.௅+,1=2DQGSUR-
SRVHGDWRWDOO\GLIIHUHQWLQWHUSUHWDWLRQIURPWKHP,Q
FRQQHFWLRQZLWK'ăEkFD܉LSOLF LV H[WUHPHO\FULWL-
FDORI3DVFXDQGKLV WHDP27DOWKRXJKLQUHDOLW\KH
KLPVHOIHQGRUVHGWKHGDWLQJSURSRVHGE\WKHPSXE-
OLVKHGLQ,QWKHVHFRQGSDUWRIKLVZRUN܉LSOLF
DGRSWV3DVFX¶VW\SRORJ\ZLWKRXWDQ\FULWLFDOVWDQFH
WKHRQO\FKDQJHLVLQWKHGDWLQJRIWKH¿UVWSKDVHRI
'ăEkFDKHUDWKHUGDWHVLWWRWKHWKWKDQWKHWKFHQ-
WXU\܉,3/,&(씀17KHWKHRU\RI܉LSOLFLV
FORVHO\ FRQQHFWHG WR WKHTXHVWLRQ UDLVHGE\3DVFX
UHJDUGLQJ D K\SRWKHWLFDO WK FHQWXU\ ³7UDQV\OYD
QLDQ 9RLYRGHVKLS´ ZKLFK ZDV DOUHDG\ ULJKWIXOO\
GLVPLVVHGE\5DGX3RSD
7KH EHVW H[DPSOH VKRZLQJ KRZ WKH DUWLFOH RQ
'ăEkFDDUFKDHRORJLFDOUHVHDUFKDQGWKHVFL-
HQFH SROLF\ RI WKH V DUH LQJUDLQHG LQ SUHVHQW
GD\ 5RPDQLDQ KLVWRULFDO UHVHDUFK LV WKH UHFHQWO\
SXEOLVKHGHGLWLRQRI7KH+LVWRU\RI WKH5RPDQLDQ
3HRSOHLQZKLFKWKHVHSDUDWLRQRI³DXWRFKWRQV´DQG
³PLJUDWRUV´ GRHV QRW VHHP WR UHÀHFW DQ\ FKDQJHV
LQ WKH FRQFHSW FRPSDUHG WR WKH V28 7DNLQJ WKLV
LQWRFRQVLGHUDWLRQLWLVQRWDWDOOVXUSULVLQJWKDWLQ
WKH WKLUG YROXPH RI WKH VHULHV 'ăEkFD DSSHDUV DV
WKH KHDGTXDUWHU RI *HORX DQG LV GDWHG WR WKH WXUQ
RIWKHWKDQGWKFHQWXULHV,5±$
VLPLODUSHUVSHFWLYHLVSUHVHQWLQDYROXPHSXEOLVKHG
LQ:HVWHUQ(XURSHDQGWKH86$DQGLQRWKHUDU-
WLFOHVZKLFKLVFOHDUO\DQH[SUHVVLRQRIDQDWLRQDO-
LVW SHUVSHFWLYH FHQWUHG RQ WKH LGHD RI WKH PRGHUQ
5RPDQLDQ SROLWLFDO XQLW\ $FFRUGLQJ WR /DXUHQĠLX
5ăGYDQ'ăEkFDZDVDOUHDG\DQXUEDQVHWWOHPHQWLQ
WKHWKFHQWXU\VLFDOWKRXJKWKHUHLVQRUHIHUHQFH
RUHYHQDQ\HYLGHQFHIRUWKLV,WLVZRUWKPHQWLRQLQJ
WKDW KLVWRULDQ /iV]Oy .ĘYiU\ ZDV DOUHDG\ LQ 
DJDLQVWWKHXVHRIWKHWHUPXUEVDVFLW\LQWKHFDVHRI
11WK FHQWXU\'ăEkFD MXVW OLNH$GULDQ$QGUHL5XVX
5868
/DWHURQ'DQ%ăFXH܊LQKLVSDSHUDGYRFDWHGWKH
UHWXUQWRWKHGDWLQJDQGLQWHUSUHWDWLRQVSURSRVHGE\
3DVFX DQG KLV FROOHDJXHV %Ă&8(܉&5,܇$1 

7KH GDWLQJ RI 'ăEkFD LQ +XQJDULDQ DUFKDHRORJ\
DIWHU
$IWHUWKHFKDQJHRIWKHSROLWLFDOV\VWHPLQ(DVWHUQ
(XURSH+XQJDULDQDUFKDHRORJ\FRQWLQXHGDORQJWKH
VDPHOLQHVLWKDGEHHQIROORZLQJXQWLO*\XOD
.ULVWyFRQVLGHUHGDQGGDWHG'ăEkFDDV WKHFHQWUH
RIDFRXQW\RI6DLQW6WHSKHQDQGWKHFHQWUHRIWKH
270 E. Gáll
 
7UDQV\OYDQLDQ(SLVFRSDWHKRISTÓ(씀4
KRISTÓ $FFRUGLQJWR*\|UJ\
6iQGRU¿IRUWL¿FDWLRQVZLWKZLGHIRXQGDWLRQVDQG
DPRQJ WKHP 'ăEkFD PXVW KDYH EHHQ EXLOW LQ WKH
10WKFHQWXU\SÁNDORFI,QKLVDQVZHUWR
6iQGRU¿¶V DUWLFOH ,VWYiQ )HOG SRLQWHG RXW WKH IDFW
WKDWWKHFDVWOHVFRXOGQRWKDYHEHHQEXLOWLQWKHWK 
FHQWXU\WKHUHIRUHWKHVDPHKROGVIRU'ăEkFDFELD 
(씀1
,QFRQQHFWLRQZLWK'ăEkFD LWZDV ,VWYiQ%yQD
ZKR DUWLFXODWHG WKH FOHDUHVW LGHDV LQ +XQJDULDQ DU-
FKDHRORJ\ %yQD¶V KLJKHVW DFKLHYHPHQW ZDV WKDW
KHGLGQRW DQDO\VH WKHSKHQRPHQRQRI IRUWL¿FDWLRQ
EXLOGLQJIURPWKHSHULSKHUDOSRLQWRIYLHZRIWKHVR
FDOOHG³QDWLRQVWDWHDUFKDHRORJ\´EXWDIWHUDQDO\VLQJ
WKHIRUWL¿FDWLRQVDOODFURVV(XURSHDQGWKH&DUSDWK-
LDQ%DVLQKHFDPHWRWKHFRQFOXVLRQWKDWRQHFDQQRW
WDON DERXW EXLOGLQJ IRUWL¿FDWLRQV LQ WKH WLPH RI WKH
+XQJDULDQ &RQTXHVW BÓNA   DQG DOO WKLV
ZDVSDUWRI WKHSROLWLFDOPLOLWDU\SKHQRPHQDRI WKH
IRXQGDWLRQRIWKHZHVWHUQW\SHVWDWH%yQDGHDOVZLWK
WKHWK±WKFHQWXU\IRUWL¿HGUR\DOFHQWUHVLQFOXGLQJ
WKRVHLQ7UDQV\OYDQLDKRZHYHULQKLVZRUN'ăEkFD
LVPHQWLRQHGRQO\LQDKDOIVHQWHQFHBÓNA
 ,QKLV ODVWDUWLFOHQHYHUWKHOHVVKHFOHDUO\SUR-
SRVHVDODWHUGDWLQJBÓNA1HYHUWKHOHVV
(OHN%HQNĘLQ.RUDL0DJ\DU7|UWpQHWL/H[LNRQ7KH
+LVWRULFDO/H[LFRQRI WKH(DUO\+XQJDULDQ+LVWRU\
UHWXUQV WR*\|UII\¶VKLVWRULFDO WKHRU\ LQ FRQQHFWLRQ
ZLWK'ăEkFDVD\LQJWKDWWKHFDVWOHDOUHDG\H[LVWHGLQ
WKHWKFHQWXU\DQGLWFRXOGKDYHEHHQWKHFHQWUHRI
WKHFODQQHDUWKHVDOWPLQHLQ6LF+XQJDULDQ6]pN) 
%(1.ė
$IWHU WKH GHDWK RI %yQD  +XQJDULDQ DU-
FKDHRORJ\FHDVHGWREHDFWLYHDQGLQWHJUDWLYHLQWKH
UHVHDUFKRI7UDQV\OYDQLDQFDVWOHVRIWKHHDUO\FHQWLX-
ULHVRIWKH+XQJDULDQ.LQJGRP$IWHUVHYHUDO\HDUV
0D[LP 0RUGRYLQ KDG WR UHO\ RQ WKH DUFKDHRORJL-
FDOREVHUYDWLRQVRI3DVFX¶VSDSHUMORDOVIN
MORDOVIN(씀1ZKLFKFOHDUO\VKRZVWKDW
FRQFHUQLQJWKHLQWHUSUHWDWLRQRIWKHIRUWL¿HGFHQWUHLQ
'ăEkFDRQO\QHZH[FDYDWLRQVFDQEULQJDQ\SURIHV-
VLRQDODGYDQFHPHQW
6RPH¿QDOWKRXJKWVRQWKHKLVWRU\RIWKHUHVHDUFKRI
WKHFDVWOHFRPSOH[LQ'ăEkFD
$OOLQDOOWKHDUFKDHRORJLFDOH[FDYDWLRQVFDUULHGRXW
LQ'ăEkFDIURPODVWHGPRUHWKDQWZHQW\\HDUV
LQFOXGLQJ VKRUWHU EUHDNV 7DEOH  )LQDOO\ WKUHH
FKXUFKHVZHUHH[FDYDWHGWKDWZHUHUHQRYDWHGDQGUH-
EXLOWVHYHUDOWLPHV&DVWOH$UHD,9$7ăPD܈¶V*DU-
GHQDQGWKH&KXUFKRI%ROGRJDVV]RQ\WRJHWKHUZLWK
EXULDOVLQWKUHHJUDYH\DUGVDURXQGWKHPPRVWRI
WKHEXULDOVFDQEHGDWHGWRWKHWK(씀1WKFHQWXULHVDQG
VHFWLRQVRIVHWWOHPHQWVWKDWZHUHLQKDELWHGLQGLIIHU-
HQWSHULRGVIURPWKH6WRQH$JHWRWKHWKFHQWXU\,Q
VHYHUDOSODFHVWKHUDPSDUWVRIWKHPHGLHYDOIRUWL¿FD-
WLRQPDGHRIVRLODQGZRRGZHUHFXWDQGLWVSUR¿OH
ZDV WUHDWHG DV DQ DEVROXWH FKURQRORJLFDO UHIHUHQFH
SRLQW
$WWKHHQGRIRXUDQDO\VLVRIWKHUHVHDUFKKLVWRU\
WKHIROORZLQJVWDWHPHQWVFDQEHPDGH
7KH5RPDQLDQDUFKDHRORJLFDOZRUNVRQ'ăEkFD
H[FHSW IRU WKRVH E\ 5DGX 3RSD DQG$GULDQ$QGUHL
5XVX DQG SDUWLDOO\ )ORULQ &XUWD DQG ,RDQ 0DULDQ
܉LSOLFDUHEDVHGRQWKHVDPHTXHVWLRQDEOHWKHRUHWLFDO
WKFHQWXU\QDWLRQDOLVWFRQVWUXFWLRQWKDWUHOLHVRQWKH
*HVWDRI$QRQ\PXV7KLVLVDVWULNLQJFRQWHPSRUDU\
H[DPSOHRIPL[HGDUJXPHQWDWLRQZKLFKLVLQFRUUHFW
IURPDPHWKRGRORJLFDOSRLQWRIYLHZ1RRWKHU DV-
SHFWRIWKHDQDO\VLVRIWKHFDVWOHFRPSOH[LQ'ăEkFD
ZDVUDLVHGD:KDWSRZHUIDFWRUVFRXOGKDYHFUHDWHG
DSROLWLFDOVWUXFWXUH LQ WKHSHULSKHUDO UHJLRQVRI WKH
.KDJDQDWH WKDWZRXOGKDYHEHHQ DEOH WREXLOG IRU-
WL¿FDWLRQV DQGFRQFHQWUDWHKXPDQZRUNIRUFH"E ,V
WKHNQRZKRZRIFDVWOHEXLOGLQJDORFDOLQYHQWLRQRU
ZDVLWLPSRUWHG"$QGLILWZDVLPSRUWHGZKHUHIURP
DQGKRZZDVLWEURXJKWWRWKHQRUWKZHVWHUQSDUWRI
7UDQV\OYDQLDLQWKHWKFHQWXU\"
$OWKRXJK 5DGX 3RSD DQG $GULDQ $QGUHL 5XVX
PDGH KXJH SURJUHVV WRZDUGV HOLPLQDWLQJ WKH QRQ
VFLHQWL¿FDWWLWXGHIRUPHGLQEHWZHHQWKHVDQG
V ZKLFK ZDV EDVHG RQ WKH QLQHWHHQWKFHQWXU\
QDWLRQDOLVP WKHLU ³UHYROW´ FRXOG RQO\ KDYH KDG D
OLPLWHGHIIHFW,IZHWDNHLQWRDFFRXQWWKHODVWSHULRG
(씀2ZHFDQRQO\WDONDERXWUHFXUULQJWRWKH
LQWHUSUHWDWLRQRIWKHSUHOLPLQDU\DUWLFOHRIDQG
3DVFX¶VHGLWLRQLQ3$6&8LQWKHFDVH
RIVLJQL¿FDQWSDUWRI5RPDQLDQDUFKDHRORJ\$WWKH
VDPHWLPH0LNOyV7DNiFVGUHZRXUDWWHQWLRQWRWKH
IDFW WKDW ¿WWLQJ WKH ¿QGLQJV RI PHGLHYDO DUFKDHRO-
RJ\WRWKHKLVWRULFDOQDUUDWLYHLVDSKHQRPHQRQQRW
H[FOXVLYHO\ FKDUDFWHULVWLF RI 5RPDQLD EXW LW ¿WV LQ
WKHGLVFRXUVHRI WKHHOLWH LQWHOOLJHQWVLDRI WKHVWDWHV
LQ WKH%DONDQVDQG6RXWKHDVWHUQ(XURSH7KHVDPH
SKHQRPHQDFDQEHREVHUYHG LQVHYHUDOFRXQWULHV LQ
6RXWKHDVWHUQ (XURSH DV LW LV ZHOONQRZQ WKDW RQH
RU VHYHUDO DUFKDHRORJLFDO VLWHVQRWHGDVKLJKO\ LP-
SRUWDQW ZHUH H[FDYDWHG DFFRUGLQJ WR SUHYLRXVO\
2717KH(QGOHVV6WUXJJOHIRU'ăEkFD
GH¿QHGLQWHUSUHWDWLRQVPRUHRYHUWKHGLVFRXUVHRQ
QDWLRQDOKLVWRU\ZDVEDVHGRQWKHPDOWKRXJKWKH\
DUHQRWDEOHWRKROGZDWHU LQWKHIDFHRI WKHJLYHQ
QDUUDWLYH 6LPLODUO\ WR 'ăEkFD WKH FDVWOHV RI .R-
PDQLLQ$OEDQLD3ULOHSLQ0DFHGRQLD3UHYODNDLQ
0RQWHQHJURDQG5DVLQVRXWKHDVWHUQ6HUELDEHFDPH
WKHREMHFWLYHVRIWKHVHKLVWRULFDOQDUUDWLYHVTAKÁCS 

$UFKDHRORJLFDO DQDO\VLV IURP DQ DUFKDHRORJLFDO
SRLQWRIYLHZ±IURPDQDUFKDHRORJLVW¶VSRLQWRIYLHZ
$Q\ FRQFOXVLRQV FRQFHUQLQJ WKH H[FDYDWLRQV LQ
WKH FDVWOH FDQRQO\EHGUDZQFDUHIXOO\ GXH WR WKH
SUHVHQW VWDJHRI UHVHDUFKGHVFULEHGDERYH'XULQJ
WKH WZHQW\ \HDUV RI ZRUN RQO\ VPDOO DUHDV RI WKH
FDVWOHZHUHH[FDYDWHGQRWPRUHWKDQDQHVWLPDWHG
 2Q WRS RI WKLV WKH GRFXPHQWDWLRQ RI WKH
H[FDYDWLRQV LV DOVR SRRU LQ VHYHUDO FDVHV WKH\ GR
QRW H[FHHG WKH OHYHO RI WKH WK FHQWXU\ DQG LQ
RWKHU FDVHV VXFK DV WKH H[FDYDWLRQ LQ  QR
GRFXPHQWDWLRQ KDV UHPDLQHG MXVW VRPH QRWHV
8QIRUWXQDWHO\DW WKHPRPHQW LW FDQEH VWDWHG WKDW
WKHTXDOLW\DQGWKHGRFXPHQWDWLRQRIWKHH[FDYDWLRQV
LQ 'ăEkFD VLWH RQO\ UHDFK 5HVHDUFK /HYHO  LQ
6HEDVWLDQ %UDWKHU¶V FKDUW BRATHER   )LJ
VRLWGRHVQRWPHHWWKHUHTXLUHPHQWVRI/HYHO
ZKHUHVWUXFWXUHVVRFLDOHFRQRPLFUHODWLRQVVKRXOG
EHDQDO\VHG,QWKLVSKDVHRIWKHUHVHDUFKLWZRXOG
EHSUREOHPDWLF WRGUDZDQ\FRQFOXVLRQDSDUWIURP
WKH W\SRORJ\ RI WKH ¿QGV DQG WKHLU FKURQRORJLFDO
DQDO\VHV 8QIRUWXQDWHO\ WKLV VLWXDWLRQ FDQQRW EH
FKDQJHG DV WKH ERQHV ZHUH EXULHG EDFN LQWR WKH
JURXQG DW WKH EHJLQQLQJ RI WKH V E\ 3HWUX
,DPERU GÁLL  GÁLL F (씀1GÁLL 
G (씀3*È//௅/$&=.Ï E (씀7
PRUHRYHUWKHDUFKDHR]RRORJLFDOPDWHULDOH[FDYDWHG
LQGLIIHUHQWSODFHVRIWKHVHWWOHPHQWSLWGZHOOLQJV
SLWV HWF KDYH QRW EHHQ LQFOXGHG LQ WKH LQYHQWRU\
)RUWKLVUHDVRQZHFDQRQO\DLPWRV\VWHPDWL]HWKH
PDLQO\FKURQRORJLFDOLQIRUPDWLRQZHKDYH$WWKLV
VWDJH WKH RQO\ WKLQJ WKDW FDQ EH VWDWHG LV WKDW WKH
VLWHKDVQRWEHHQORVWIRUDUFKDHRORJ\EXWZHQHHG
PRGHUQDQGDFFXUDWHUHVHDUFKPHWKRGV
7KHGDWLQJRIWKHFDVWOH7KHW\SHDQGDFFXUDF\RI
WKHDUFKDHRORJLFDOGDWD)LJ)LJ
7KHFRQÀLFWFRQFHUQLQJWKH'ăEkFDFDVWOHUHYROYHG
PDLQO\DURXQGLWVFKURQRORJ\KRZHYHUWKLVTXHV-
WLRQZDVRIVHFRQGDU\LPSRUWDQFHDVHYHU\RQHZDV
LQWHUHVWHGLQWKHTXHVWLRQZKHWKHULWZDV*HORXRU
'REXND ZKRVH FHQWUH LW ZDV ,Q WKH IROORZLQJ ,
ZRXOGOLNHWRWUHDWRQO\WKHSRVVLEOHGDWLQJVRIWKH
DUFKDHRORJLFDO¿QGVZLWKRXWH[SODLQLQJKLVWRULFDO
HYHQWVE\DUFKDHRORJLFDOPHDQVDQGRSSRUWXQLWLHV
7KH UHDVRQ LV TXLWH REYLRXV LW LV SRVVLEOH LQ WKH
FDVHRIH[FHSWLRQDOFRQWH[WVEXWWKHPDWHULDOIURP
'ăEkFDLVQRWVDWLVIDFWRU\E\IDUDQGDUFKDHRORJ\
FDQ PDLQO\ DQG DOPRVW H[FOXVLYHO\ H[SODLQ RQO\
SKHQRPHQDDQGQRWHYHQWV
$FFRUGLQJWRWKHDXWKRUVRIWKHSDSHUWKH
FDVWOHZDV LQKDELWHG¿UVW LQ WKHWKFHQWXU\ZKHQ
WKH³HDUWKZRUNV´RI&DVWOH$UHD,,,,DQG,9ZHUH
DOUHDG\ XVHG WRJHWKHU ZLWK WKH GLWFKHV ZKLFK
ZHUHSDUDOOHOFKURQRORJLFDOO\VRWKH\RSHUDWHGLQ
DGHIHQVHV\VWHPVLPXOWDQHRXVO\7KLVVWDWHPHQWLV
TXHVWLRQHGE\WKHIDFW WKDWZHKDYHRQO\LOOXVWUD-
WLRQV RI WKH VWUDWLJUDSKLF SRVLWLRQV LQ WKH FDVH RI
&DVWOH$UHD,EXWQRGRFXPHQWDWLRQRQ&DVWOH$U-
HDV,,,DQG,9FDQEHIRXQGLQWKHVWXG\$FFRUGLQJ
WRWKHDXWKRUVZHFDQFRXQWZLWKWZRVXESKDVHV
RI3KDVHLQWKHVPDOO&DVWOH$UHDV,,,,DQG,9
ZKRVHHQGZDVGDWHGWRWKHHQGRIWKHWKFHQWXU\
EDVHG XSRQ $QRQ\PXV 5HJDUGLQJ WKH WHFKQLFDO
UHDVRQV DQG WKHLU UHDOLW\ LW KDV WR EH QRWHG WKDW
WKH VWUDWLJUDSK\ SXEOLVKHG 3$6&8 HW DO  3O
,,FDQQRWEHIROORZHGLQPRVWFDVHVRUFDQKDUGO\
EHIROORZHGEXWWKHLPSRUWDQWDVSHFWVFDQEHRE-
VHUYHGRQLW
7KHZDOOVRI&DVWOH$UHD,
7KHSDOLVDGHRI&DVWOH$UHD,)LJ±
&DVWOH$UHD,LVWKHPRVWVLJQL¿FDQWSDUWIURP
WKHDXWKRU¶VSRLQWRIYLHZ
%DVHG XSRQ WKH GHVFULSWLRQV GRQH E\ 3DVFX
DQG KLV FRDXWKRUV DQG DFFRUGLQJ WR WKH VWUDWL-
JUDSKLFLOOXVWUDWLRQRI3O,,WKH¿UVWVXESKDVHRI
3KDVHPXVWKDYHEHHQDIRUWL¿FDWLRQZLWKSDOL-
VDGHZDOOV$FFRUGLQJWRWKHGUDZLQJWKHSODFHV
RIWKHSDOLVDGHVZHUHOHYHOOHGLQ6XE3KDVHDQG
WKH IRXQGDWLRQ ]RQH RI WKH HDUWKZRUN ZDV ZLG-
HQHG$FFRUGLQJ WR WKH LQWHUSUHWDWLRQ RI WKH DX-
WKRUVZHFDQRQO\FRXQWZLWKDVRFDOOHG³HDUWK
IRUWL¿FDWLRQ´LQ6XE3KDVHWKHFULWLFLVPRQWKH
WK FHQWXU\ GH¿QLWLRQ RI ³HDUWK IRUWL¿FDWLRQ´ 
VHHBÓNA(씀2+RZHYHUWKHUHLVQRRE-
VHUYDEOHHYLGHQFHIRUVXFKUHFRQVWUXFWLRQQRUIRU
LWV GDWLQJ 0RVW SUREDEO\ DOO WKH VWUDWLJUDSKLFDO
272 E. Gáll
 
GHWDLOV GHVFULEHG E\ WKH DUFKDHRORJLVWV DQG SUH-
VHQWHGRQWKHVHFWLRQGUDZLQJDUHRUJDQLFSDUWVRI
WKHUDPSDUWVZLWKFDVHFRQVWUXFWLRQRIWKH3KDVH
)LJ
$FFRUGLQJWRWKHDXWKRUV6XE3KDVHLVGDWHG
E\WKH*XDUGLQJ5RDG5RQGGHSLDWUăZKLFKFDQ-
QRWEH WUDFHG LQ DQ\ VXUYLYLQJGRFXPHQWDWLRQDQG
LWV VWUDWLJUDSKLF FRQQHFWLRQ ZLWK 6XE3KDVH  RI
3KDVHLVOLPLWHG7KHRQO\SURRIRIWKHGHVWUXFWLRQ
RI6XE3KDVHRI3KDVHRI&DVWOH$UHD,DUHWKH
WZR¿UHSODFHV³YHWUHGHIRF´ZKLFKKRZHYHU
FDQQRWEHLQWHUSUHWHGDVEXUQWRUGHVWUXFWLRQOD\HUV
EXWPD\ LQGLFDWH WZRKRXVHV&RQVHTXHQWO\ WKHVH
WZR¿UHSODFHVFDQQRWSURYHWKDWWKHFDVWOHZDVGH-
VWUR\HG1RHYLGHQFHFDQEHIRXQGDVWRZKLFKDU-
FKDHRORJLFDOSKHQRPHQWKHSHQGDQWVIRXQGDURXQG
WKH¿UHSODFHEHORQJ
&DVWOH ZLWK FDVHFRQVWUXFWLRQ &DVWOH $UHD , 
)LJ)LJ)LJ
7KHGHVFULSWLRQRIWKHHDUWKZRUNZLWKFDVHFRQ-
VWUXFWLRQLQWHUSUHWHGDV3KDVH3$6&8HWDO
LVLQDFFRUGDQFHZLWKWKHFDVWOHW\SHREVHUYHG
LQRWKHUUHJLRQVRIWKH&DUSDWKLDQ%DVLQVHHWKHODVW
DQDO\VLVMORDOVIN(씀1$FFRUGLQJWR
WKHSXEOLVKHGVWUDWLJUDSK\3$6&8HWDO3O,,
DIWHU WKH SUHVXPHG SDOLVDGH ZDV SXOOHG GRZQ DQG
OHYHOOHG WKH DUHD LQ IURQW RI WKH FDVWOH ZLWK FDVH
FRQVWUXFWLRQ ZDV ¿OOHG ZLWK SHEEOHV SUREDEO\ WR
VWDELOLVH WKH FDVH FRQVWUXFWLRQ ZKLFK ZDV ¿OOHG
ZLWK VWRQHV HDUWK HWF 7KH ¿QGV IURP LWV ¿OOLQJV
GDWDEOHWRWKHWKFHQWXU\FROODUDQGEUDFHOHWZLWK
UKRPERLGFURVVVHFWLRQ¿QJHUULQJZLWKPXOWLDQJX-
ODUFURVVVHFWLRQKRRNHGDUURZKHDGGHOWRLGDUURZ
KHDG ZLWK VKRUW FXWWLQJ HGJH IUHWV ZHUH GDWHG WR
WKHWKFHQWXU\KRZHYHUWKHLU7UDQV\OYDQLDQFRXQ-
WHUSDUWV H[FHSW IRU WKH GHOWRLG DUURZ KHDG FDQ
RQO\EHGHWHFWHGIURPWKHWKFHQWXU\WREHPRUH
H[DFWWKHVHFRQGTXDUWHURILWGÁLLD9RO,
(씀6(씀6(씀83DUWLFXODUO\WKH
KRRNHGDUURZKHDGLVFKDUDFWHULVWLFVLQFHLWFDQRQO\
EHGDWHGIURPWKHVHFRQGTXDUWHURIWKHWKFHQWXU\
LQWKH&DUSDWKLDQ%DVLQ*È//QRWH) 
)LJ(씀9)LJ$OO WKLVPHDQV WKDW WZR
W\SHVRI IRUWL¿FDWLRQVFDQEH UHFRQVWUXFWHG LQ$UHD
,IROORZLQJHDFKRWKHULQWLPHWKH¿UVW±OHVVSURE-
DEOH±VWURQJKROGZLWKSDOLVDGHZDOOVZDVIROORZHG
E\WKHHDUWKZRUNVZLWKFDVHFRQVWUXFWLRQ1RDQDO\-
VLVFDQEHGRQHRQ$UHD,,,DQGWKHK\SRWKHWLF$UHD
,9ZKLFKZHUHGDWHGWRWKHVDPHHUDDVWKH$UHD,
E\WKHDXWKRUVIRUODFNRIVWUDWLJUDSKLFGRFXPHQWD-
WLRQ
)LJ7KHVRXWKHUQZDOORI&DVWOH$UHD,UHGUDZQDIWHU3$6&8HWDO3O,,
NpS$],YiUWpUVpJGpOLIDOD~MUDUDM]ROYD3DVFXHWDO3O,,Q\RPiQ
7KH(QGOHVV6WUXJJOHIRU'ăEkFD
7KHSDOLVDGHRI&DVWOH$UHD,,)LJ)LJ)LJ
7KHSLFWXUHGUDZQE\WKHDUFKDHRORJLVWVLVHYHQ
OHVVXQGHUVWDQGDEOHLQWKHFDVHRIWKHSDOLVDGHLQWKH
$UHD ,, 7KH DXWKRUV WKHPVHOYHV DGPLW WR QRW XQ-
GHUVWDQGLQJ WKH PHWKRG RI WKH FRQVWUXFWLRQ RI WKH
HDUWKZRUN 3$6&8 HW DO   7KH\ DSSOLHG
WKHREVHUYDWLRQVPDGHDWWKH0RUDYLDQ6WDUp0ČVWR
WRWKHIHDWXUHVRIWKHUDPSDUWVLQ$UHD,,LQ'ăEkFD
DOWKRXJK WKHUHDUHQRYLVLEOHFRQQHFWLRQVEHWZHHQ
WKH ZHOO GRFXPHQWHG UHPDLQV RI WKH *UHDW 0RUD-
YLDQIRUWL¿FDWLRQDQGWKHXQFOHDUO\DQGFRQIXVLQJO\
GRFXPHQWDWHG'ăEkFD
7KHSLWGZHOOLQJXQGHUWKHSDOLVDGHZDVGDWHG
WR WKH WK FHQWXU\ E\ SRWWHU\ DOWKRXJK SRWWHU\ RI
WKH WK±WK FHQWXULHV FRXOG EH GDWHG ± SUREDEO\
± PRUH H[DFWO\ RQO\ DIWHU WKRURXJK UHJLRQDO UH-
VHDUFK7KHGDWLQJRIWKHODWHUSLWGZHOOLQJFURVVLQJ
WKHHDUOLHURQHLVFRPSOHWHO\XQFHUWDLQWRR,WZDV
GDWHG WR WKH WLPH WKH SDOLVDGH ZDV XVHG EXW WKH
DXWKRUVZHUHDOVRYHU\XQFHUWDLQZKHQWKH\GDWHG
LWEDVHGXSRQWKHREVHUYDWLRQWKDWWKH³HDUWKOD\HU
WKDW¿OOHGLW´³VWDUWVIURPWKHSDOLVDGH´EXWXQIRU-
WXQDWHO\ WKH\ GLG QRW LOOXVWUDWH LW 0RUHRYHU LW LV
TXHVWLRQDEOHKRZFHUWDLQFDQZHEHZKHQZHFRQ-
QHFWWKHOXQXODVKDSHGSHQGDQW)LJIRXQG
LQ WKH ¿OOLQJ RI WKH SLW GZHOOLQJ WR WKLV REMHFW
7KLV LWHPZKRVHFORVHSDUDOOHOVDUHNQRZQ IURP
WKH&DUSDWKLDQ%DVLQFDQEHGDWHG WR WKHVHFRQG
KDOI RI WK FHQWXU\ DQG WKH WK FHQWXU\ PETKES 
  L H LW LV LPSRVVLEOH WR FRQQHFW LW WR
D FHUWDLQ HYHQW %DVHG XSRQ WKH PDQ\ SDUDOOHOV
3HWHU2UVHROR¶VFRLQRI7\SH+IRXQGLQWKHVRLO
RI&DVH%ZKLFK LV WKHVDPHDJHDV WKHZDONLQJ
OHYHORIWKHSDOLVDGH±DOWKRXJKQRGRFXPHQWDWLRQ
LV SURYLGHG WR SURYH LW ± GDWHV LW WR WKH PLGWK 
FHQWXU\:KDWPD\LWGDWHDPRQJWKHLQWHUSUHWDEOH
DUFKDHRORJLFDO IHDWXUHV LQ UHDO" 7KH FRQVWUXFWLRQ
WLPHRURQO\WKHSHULRGZKHQLWZDVXVHG"7RSXWLW
)LJ7KHSKDVHVRI&DVWOH$UHDV,(씀I,,DQGWKH¿QGVWKDWGDWHWKHP
NpS$YiUKDV]iODWLIi]LVDLpVDNHOWH]ĘOHOHWHLN
 E. Gáll
 
)LJ$UFKDHRORJLFDOVLWHVLQWKHEDVLQRIWKH6RPH܈XO0LFGDWHGWRWKHWK(씀1WKFHQWXULHV 
2ULJLQDOPDS*RRJOH(DUWK
NpS$.LV6]DPRVPHGHQFpMpEĘOLVPHUW(씀1V]i]DGLOHOĘKHO\HN(UHGHWLWpUNpS*RRJOH(DUWK
VLPSO\ZHKDYHQRH[DFWGDWDFRQFHUQLQJWKHWLPH
ZKHQWKHSDOLVDGHZDVLQXVHEXWLWLVFHUWDLQWKDW
ZKDWHYHULWZDV±LWZDVLQXVHLQWKHPLGGOHRIWKH
11WKFHQWXU\$W WKHVDPHWLPH±DFFRUGLQJWR WKH
DXWKRUV±DVSXURI7\SH5XWWND\%ZDVIRXQGLQ
WKHVDPHVWUDWXPZKLFKLVGDWHGWRWKH¿UVWKDOIRI
WKHWKFHQWXU\DQGWKHPLGWKFHQWXU\5877.$< 
(씀3$EE,Q3RODQGWKHVDPHW\SH
RIVSXUVLVGDWHGIURPWKHVHFRQGKDOIRIWKHWK 
FHQWXU\HILCZEROWNA(씀3(씀4
7KH FRPELQHG FDVWOH ZLWK FDVHFRQVWUXFWLRQ LQ
&DVWOH$UHDV,࣓,,)LJ)LJ)LJ
$FFRUGLQJ WR 3DVFX DQG KLV WHDP WKH$UHDV ,
DQG,,ZHUHFRPELQHGLQWKHWKLUGSKDVHRIWKHFDV-
WOHHOLPLQDWLQJWKHHDUWKZRUNVZLWKFDVHFRQVWUXF-
WLRQRIWKH$UHD,FUHDWLQJDQHZXQLIRUPUDPSDUW
DORQJWKHFRPPRQIRUWL¿FDWLRQOLQH+RZHYHULWV
UHSUHVHQWDWLRQLVGRXEWIXO3$6&8HWDO.)LJ
FDVWKHIRUWL¿FDWLRQZDVFXWDWRQO\RQHSODFH
VRVXFKDFRPSOH[UHFRQVWUXFWLRQLVTXHVWLRQDEOHDW
WKHPRPHQW,WLVFOHDUWKDWWKHFDVWOHZLWKDVLPL-
ODUFDVHFRQVWUXFWLRQFDQEHGDWHGWRWKHWK(씀1WK 
FHQWXULHVDVDEUDLGHGEUDFHOHWDQGDORFNULQJZLWK
6VKDSHGHQGZDVIRXQGLQWKH¿OOLQJRIWKHHDUWK-
ZRUNRIWKH$UHD,DQGDFRLQRI7\SH+RI.LQJ
&RORPDQ,(씀1ZDVIRXQGLQWKHVRXWKHUQ
HDUWKZRUNRIWKH$UHD,,)LJ$OVRLQWKH
FDVHRIWKLVSKDVHWKHDUFKDHRORJLVWVGLVWLQJXLVKHG
WZRVXESKDVHVDOWKRXJKWKHLUGHVFULSWLRQLVFRQ-
IXVLQJLQPDQ\FDVHVGXHWRWKHODFNRIGRFXPHQ-
WDWLRQ &HUWDLQO\ LW LV TXLWH REYLRXV WKDW WKHVH
UDPSDUWV KDG WR EH UHSDLUHG UHJXODUO\ GXH WR WKH
ZRRGHQFRQVWUXFWLRQEXW LW LV QRW HQRXJK UHDVRQ
WRVXSSRVHDQ³DWWDFN´³atac´3$6&8HWDO.
%DVHGRQWKHSRWWHU\DQGWKHVSXUWKLVSKDVH
ZDV VXSSRVHG WR KDYH EHHQ GHVWUR\HG DW WKH HQG
RIWKHWKFHQWXU\ZLWKQRGHWDLOHGH[SODQDWLRQ,Q
WKHFDVHRIWKHFHUDPLFVWKHLWHPVPHQWLRQHGZHUH
QRWSXEOLVKHGDQGWKHVSXULVRIW\SH5XWWND\%
2757KH(QGOHVV6WUXJJOHIRU'ăEkFD
)LJ'ăEkFD%ROGkJă%ROGRJDVV]RQ\FKXUFKDQGFKXUFK\DUG
NpS'RERND%ROGRJDVV]RQ\WHPSORPpVDWHPHWĘ
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ZKLFKZDVGDWHGWRWKHWK(씀1WKFHQWXULHV5877-
KAY(씀3$EE
7KHVWRQHFDVWOHRI&DVWOH$UHDV,࣓,,)LJ
7KHDXWKRUVRIWKHSDSHUGLVWLQJXLVKWZRSKDVHV
LQ WKHFDVHRI WKH VWRQHFDVWOH H[LVWHG LQ WKHWK(?
WKFHQWXULHVEXWWKLVGDWLQJLVWUHDWHGZLWKFDUHE\
$GULDQ$QGUHL5XVX5868$OVR LQ WKLV
FDVHDQ\WKLQJPRUHH[DFWFDQRQO\EHVWDWHGDIWHU
IXUWKHUUHVHDUFK
7KHSDOLVDGHRI&DVWOH$UHD,,,
:HKDYHQRGRFXPHQWDWLRQRQ WKHSDOLVDGHRI WKH
$UHD ,,,7KHRQO\ LQIRUPDWLRQ DYDLODEOH IURP WKH
LQYHQWRU\ ERRN RI WKH 1DWLRQDO 0XVHXP RI 7UDQ-
V\OYDQLDQ+LVWRU\ LV WKDW WKH+FRLQRI$QGUHZ,
±ZDVIRXQGLQ WKHQRUWKHDVWHUQFRUQHU
RIWKHUDPSDUW1RWIDUIURPKHUHWRWKHQRUWKLQWKH
EDFN¿OORIWKHJURXQGKHDSQH[WWRD¿UHSODFHWZR
+)LJDQG+FRLQVRI.LQJ6WHSKHQ,ZHUH
GLVFRYHUHG$W WKH PRPHQW LW VHHPV WKDW WKH SDOL-
VDGHRUDQRWKHUW\SHRIIRUWL¿FDWLRQRIWKH$UHD,,,
ZDVLQIXQFWLRQLQLWV¿UVWSKDVHLQWKHVHFRQGWKLUG
RULQWKHPLGGOHRIWKHWKFHQWXU\1RWKLQJPRUH
FDQEHVDLGDERXWWKHSDOLVDGHRI&DVWOH$UHD,,,
7KXV ZLWK D ORW RI UHVHUYDWLRQV WKH IROORZLQJ
VWDWHPHQWVFDQEHPDGHFRQFHUQLQJWKHIRUWUHVVSDOL-
VDGHVRI&DVWOH$UHDV,,,DQG,,,
7KH IRUWL¿FDWLRQZLWKSDOLVDGHZDOOVEXLOW LQ
VWDJHRQHZDV LQ&DVWOH$UHD ,7RGDWH WKHP WKH
DXWKRUVRIHDUOLHUSDSHUVKDYHFLWHGWKHJUDQXODWHG
SHQGDQWVDVHYLGHQFHEXWWKHLUFRQQHFWLRQZLWKWKH
SDOLVDGHV RI &DVWOH$UHD , LV QRW SURYHG )LJ 
(씀5 ,W LV VWUDQJH WKDW LQVLGH WKHFDVWOHRQ WKH VR
FDOOHG ³:DWFK 5RDG´ ³URQG GH SLDWUă´ RQO\ WKH
³¿UHSODFHV´UHIHUWRDQ\EXUQWVWUDWDRIWKHFDVWOH
LHWKHFDVWOHZDVQRWEXUQHGGRZQDVLVVWDWHGE\
WKHDXWKRUV$V,VWYiQ%yQDDOUHDG\GUHZDWWHQWLRQ
WR LW DQG IROORZLQJKLP.XUW+RUHGWDPRQJRWK-
HUVWKHVHJUDQXODWHGSHQGDQWVGDWHIURPWKHWK(?
11WKFHQWXULHVDQG WKHLUFORVHVWFRXQWHUSDUW LV IURP
'UDEXUJ GDWLQJ IURP WKH PLGGOH RI WKH WK FHQ-
WXU\ %Ï1$(씀1%Ï1$QRWH
)LJ&RLQVIURPWKHWK(씀1WKFHQWXULHVIURPWKH6RPH܈XO0LF9DOOH\
NpS(씀1V]i]DGLpUPpND.LV6]DPRVY|OJ\pEHQ
2777KH(QGOHVV6WUXJJOHIRU'ăEkFD
)LJ&KURQRORJLFDOSKDVHVRIWKHDUFKDHRORJLFDOVLWHVLQ'ăEkFD
NpS'RERNDUpJpV]HWLOHOĘKHO\HLQHNLGĘUHQGLIi]LVDL
+25('7$EE(씀17KHFDVWOHZLWK
SDOLVDGHZDOOVGLGQRWKDYHWZRSKDVHVDVRSSRVHG
WRZKDWKDVEHHQSRSXODULVHGLQWKHOLWHUDWXUH
 ,Q WKH$UHD , WKH SDOLVDGH ZDV UHSODFHG E\
VPDOOUDPSDUWVZLWKFDVHFRQVWUXFWLRQDFFRUGLQJWR
WKHGHVFULSWLRQDQGSDUWO\WKHVWUDWLJUDSKLFLOOXVWUD-
WLRQ 3$6&8HW DO. 3O ,, ,WVGDWLQJ± WR WKH
PLGWKFHQWXU\DIWHUWKHSDOLVDGHZDOOV±LVEH\RQG
GRXEW ,WV VRXWKHUQ ZDOOV ZHUH SXOOHG GRZQ ZKHQ
WKH$UHD,ZDVFRQQHFWHGZLWKWKH$UHD,,IRUPLQJ
DFDVWOHZLWKFDVHFRQVWUXFWLRQ
7KHSDOLVDGHEXLOWLQWKH$UHD,,FDQEHGDWHG
WRWKHVDPHSHULRGDOWKRXJKLWFDQQRWEHH[FOXGHG
WKDW LW GDWHV IURPD ODWHU SHULRG$FFRUGLQJ WR WKH
DXWKRUVLWGDWHVODWHUIURPWKHVWUDWLJUDSKLFSRLQWRI
YLHZEXWXQIRUWXQDWHO\LWFDQQRWEHIROORZHGRQ3O
,,$WWKHZDONLQJOHYHO±LILWZDVGRFXPHQWHGDF-
FXUDWHO\±DFRLQRI7\SH+RI3HWHU2UVHRORGDWHV
WKHH[LVWDQFHRIWKHFDVWOHWRWKHPLGWKFHQWXU\
$FFRUGLQJWR3DVFXDQGKLV WHDPDWDJLYHQ
SRLQW WKH $UHDV , DQG ,, ZHUH FRQQHFWHG LQWR D
VRPHZKDW ODUJHU IRUWL¿FDWLRQ ZLWK D VLPLODU FDVH
FRQVWUXFWLRQ,WVEXLOGLQJWLPHLVDOVRTXHVWLRQDEOHDV
DFFRUGLQJWR WKHDXWKRUVRQO\ LWVVHFRQGVXESKDVH
ZDVGDWHGZLWKWKH+FRLQRI.LQJ&RORPDQ,
FRQVHTXHQWO\ WKH FDVWOH ZLWK D FDVH FRQVWUXFWLRQ
VWRRGEHIRUHWKDW+RZHYHUWKHUHLVQRFOHDUHYLGHQFH
IRUVXFKEXLOGLQJKLVWRU\DQGFUHDWLRQRIVXFKDQHYR-
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OXWLRQDOSURFHVVRIWKHHDUWKZRUNV7KHPDLQSUREOHP
LV WKDW WKHUH LV QR DYDLODEOH GRFXPHQWDWLRQ ZKLFK
ZRXOGHQDEOHWRHYDOXDWHGLIIHUHQW³$UHDV´RIWKHVLWH
VLPXOWDQHRXVO\
 7KH FRQVWUXFWLRQ RI WKH VWRQH FDVWOH FDQQRW
EHGDWHGXQDPELJXRXVO\EXWPRVWSUREDEO\LWFDQ-
QRWEHODWHUWKDQWKHWKFHQWXU\EDVHGXSRQDWK 
FHQWXU\ ³FDWDVWURSKH FRQFHSW´ 5868  
7KH GDWH RI FRQVWUXFWLRQLV VWLOO DQ RSHQ TXHVWLRQ
WKHUHIRUH WKLV LVVXH UHTXLUHV IXUWKHUDUFKDHRORJLFDO
UHVHDUFK)LJ
$WOHDVWWKHUHLVVWUDWLJUDSKLFGRFXPHQWDWLRQRQ
WKHHDUWKZRUNVDQG WKHGHIHQVHGLWFKHVRI WKH¿UVW
WZR DUHDV 1HYHUWKHOHVV RQ WKH HDUWKZRUNV RI WKH
$UHDV,,,DQG,9ZHRQO\KDYHZULWWHQGRFXPHQWD-
WLRQWKDWLVGLI¿FXOWWRIROORZ7KH¿UVWTXHVWLRQRU
UDWKHUGRXEWLVRQZKDWEDVLVZDVWKHHDUWKZRUNRI
WKH$UHD,,GDWHGWRWKHHQGRIWKHWKFHQWXU\"8Q-
IRUWXQDWHO\WKHSDSHUGRHVQRWVKHGOLJKWRQLWPAS-
&8HWDO.(씀1,WLVVWDWHGWKDWDIRUWUHVV
ZLWKSDOLVDGHZDOOVZDVEXLOWKHUHEXW LWVFRQQHF-
WLRQZLWKWKH¿UVWUDPSDUWRIWKH$UHD,LVGRXEWIXO
,QD VLPLODUZD\ WKHUH LVQRHYLGHQFHRI WKHH[LV-
WHQFHRIDQHDUWKZRUN LQ&DVWOH$UHD,93$6&8HW
DO.7KHUHVWRIWKHSDSHUGRHVQRWFODULI\
ZKHWKHURUQRW&DVWOH$UHD,9KDGDFRQWHPSRUDQH-
RXVSDOLVDGHZLWKWKRVHRI&DVWOH$UHDV,,,DQG,,,
DQGZKHWKHUODWHUWKHIRUWUHVVZLWKFDVHFRQVWUXFWLRQ
ZHUHXVHG
7KHUHIRUHLQRXURSLQLRQWKHVPDOOFDVWOHEXLOW
DWWKHEHJLQQLQJRIWKHWKFHQWXU\LQ&DVWOH$UHD,
ZDVODWHUFRPSOHWHGZLWKWKHSDOLVDGHRI&DVWOH$UHD
,,,WVHHPVWKDWDFDVWOHZDOOZLWKFDVHFRQVWUXFWLRQ
ZDVEXLOWLQ&DVWOH$UHD,VRPHWLPHLQWKHPLGGOHRU
WKHVHFRQGKDOIRIWKHWKFHQWXU\WKHQODWHU&DVWOH
$UHDV,DQG,,ZHUHXQLWHGLQWRDVLQJOHFDVWOHZLWKD
VLPLODUFDVHFRQVWUXFWLRQSUREDEO\DOVRLQWKHVHF-
RQGKDOIRUDWWKHHQGRIWKDWFHQWXU\7KHVWRQHZDOOV
DQGODWHULQWKHWKFHQWXU\WKHGRQMRQZHUHEXLOWRQ
LW7KHLUGDWLQJLVVLPLODUO\GRXEWIXO
7KHIXQFWLRQRIWKHFDVWOH
,Q KLV ERRN *\XOD .ULVWy GLVFXVVHV WKH HVWDEOLVK-
PHQWRIWKHVHFXODUDGPLQLVWUDWLRQRIWKH+XQJDULDQ
.LQJGRPWKH7UDQV\OYDQLDQFRXQWLHVDQGFRPLWDWXV
FDVWUHQVLVDWOHQJWKKRISTÓ(씀17RWKH
EHVWRIRXUNQRZOHGJHWKH¿UVWFRXQWLHVDQGFRPL
WDWXVFDVWUHQVLVZHUHIRXQGHGLQWKH7UDQVGDQXELDQ
UHJLRQ KRISTÓ   EXW DIWHU *\XOD ZDV
GHIHDWHG LQ  DW OHDVW WZR VXFK FRXQWLHV ZHUH
HVWDEOLVKHG LQ WKH7UDQV\OYDQLDQ %DVLQ RQH LQ WKH
QRUWKDQGRQHLQWKHVRXWKDQGWKH\ZHUHODWHUGLYLG-
HGLQWRVHYHUDOFRXQWLHVRIVPDOOHUVL]HLQ1RUWKHUQ
7UDQV\OYDQLD 'ăEkFD'RERND &OXM.ROR]V.RORV
&UDVQD.UDV]QD7XUGD7RUGD KRISTÓ  
%DVHGRQWKLV.ULVWyUDLVHVWKHTXHVWLRQDVWRZKLFK
RIWKH±HDUWKZRRGHQFDVWOHVNQRZQLQWKH7UDQ-
V\OYDQLDQ%DVLQFRXOGKDYHEHHQ WKHFHQWUHRI WKH
1RUWKHUQ7UDQV\OYDQLDQ FRXQW\ HVWDEOLVKHG LQ WKH
HDUO\ WK FHQWXU\":DV LW 'ăEkFD RU &OXM KRISTÓ 
(씀1"$FFRUGLQJWR.ULVWy'ăEkFDPXVW
KDYHEHHQWKHFHQWUHRIWKHFRXQW\EHFDXVH'REXND
ZKRZDVWKHIDWKHURI&VDQiGSOD\HGDQDFWLYHUROH
LQGHIHDWLQJ*\XOD
2XUFRXQWHUDUJXPHQWVDUHQRWEDVHGRQKLVWRUL-
FDO VRXUFHV EXW RQ DUFKDHRORJLFDO DQG WRSRJUDSKLF
GDWD7KH¿UVWSKDVHRIWKH'ăEkFDFDVWOHZKLFK
FDQEHGDWHGWRWKH¿UVWWKLUGRIWKHWKFHQWXU\LV
DVPDOO IRUWUHVVZLWK WULDQJXODUSDOLVDGHZDOOV DS-
SUR[LPDWHO\×50×PDVRSSRVHGWRWKHPXFK
ODUJHU IRUWUHVVH[FDYDWHG LQ&OXM1DSRFD0ăQă܈WXU
× P BÓNA    )URP D WRSR-
JUDSKLFSRLQWRIYLHZ'ăEkFDZDVEXLOWLQDPXFK
PRUHLVRODWHGSODFHZKLFKPXVWKDYHEHHQIDUIURP
WKHVDOWPLQHVDQGWKHWUDGHURXWHVRIVDOWWKDWPXVW
KDYHEHHQWUDQVSRUWHGRQWKH5LYHU6RPH܈$FFRUG-
LQJWReYD%DOi]VWKHDQFLHQWVDOWWUDQVSRUWLQJURXWH
OHGIURPWKH5RPDQ1DSRFDDORQJWKHYDOOH\RIWKH
1DGă܈6WUHDPWRZDUGVWKH6ăODMDQGWKH7LV]DUHJLRQ
BALÁZS 7KHFKXUFK\DUGFHPHWHULHVLQ
'ăEkFDGDWHIURPODWHUWKDQWKHQHFURSROHVLQ&OXM
1DSRFD0ăQă܈WXU DQG WKH ¿QGV LQ WKHP DUH PXFK
SRRUHUDOVRGÁLL H)LJ(씀3)URP
DVWUDWHJLFSRLQWRIYLHZVXFKDVWKH5RPDQURDGWKH
UHJLRQRI&OXMLVVLWXDWHGLQDQLPSRUWDQWMXQFWLRQLW
LVFOHDUO\VKRZQE\WKHFHPHWHULHVGDWLQJIURPWKH
WLPHRIWKH+XQJDULDQFRQTXHVW,IZHWDNHLQWRDF-
FRXQW WKH WK FHQWXU\ FHPHWHULHV ZH FDQ REVHUYH
DFRQFHQWUDWLRQRI WKHJUDYHVZLWKZHDSRQVRI WKH
³FRQTXHULQJ+XQJDULDQV´LQSUHVHQWGD\&OXM (GÁLL 
D 9RO , (씀8 (씀9GÁLL E
(씀4 DV RSSRVHG WR WKH YDOOH\ RI WKH /RQHD
ZKHUHQR¿QGVDUHNQRZQWKDWFRXOGEHGDWHGVLPL-
ODUO\&RPSDUHGWRWKLVWKHJHRJUDSKLFDOORFDWLRQRI
'ăEkFDLVFRPSOHWHO\SHULSKHUDO)LJ7KHUHIRUH
RQWKHFRQWUDU\WR*\XOD.ULVWy¶VRSLQLRQZHWKLQN
WKDWEDVHGXSRQWKHOLVWHGDUJXPHQWV WKHFHQWUHRI
D1RUWKHUQ7UDQV\OYDQLDQFRXQW\LQWKH¿UVWKDOIRI
WKHWKFHQWXU\PXVWKDYHEHHQ&OXM
7KH(QGOHVV6WUXJJOHIRU'ăEkFD
)LJ7KHFDVWOHFRPSOH[RI'ăEkFD7KHVWUXFWXUHRIWKHVHWWOHPHQWLQWKHWKFHQWXU\EDVHGXSRQDUFKDHRORJLFDO
GDWD(*iOO±1/DF]Ny
NpS'RERNDYiUNRPSOH[XPD7HOHSOpVV]HUNH]HWDUpJpV]HWLDGDWRNDODSMiQDV]i]DGEDQ
*iOO(±/DF]Ny1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)LJ'UHFRQVWUXFWLRQRIWKHVHWWOHPHQWVWUXFWXUH 
RIWKHWKFHQWXU\'ăEkFD1/DF]Ny
NpSV]i]DGL'RERNDWHOHSOpVV]HUNH]HWpQHN'
UHNRQVWUXNFLyMD/DF]Ny1
  
    C
6HFWLRQVRIWKHVHWWOHPHQWVLQ'ăEkFD)LJ࣓
:KHQUHVHDUFKHUV WULHG WRDQDO\VH'ăEkFDRQH
RI WKH SUREOHPV ZDV FDXVHG E\ WKH IDFW WKDW WKH\
WULHGWRGDWHWKHVHFWLRQVRIWKHVHWWOHPHQWWKDWZDV
LQKDELWHGLQSDUDOOHOZLWKWKHFDVWOHWKH\FRXOGQRW
RUGLGQRWZDQW WRVHSDUDWH WKHH[FDYDWHGVHFWLRQV
RIWKHVHWWOHPHQWIURPWKHFDVWOH$ERYHZHWULHGWR
FODULI\WKHGDWLQJRIWKHFDVWOHDQGZHWU\WRIROORZ
WKLVPHWKRGKHUH
)LUVWRIDOOPLVGDWLQJVDUHTXLWHFOHDULQWKHIRO-
ORZLQJFDVHV7KHDUFKDHRORJLVWVGDWHGWKHSKHQRP-
HQDH[FDYDWHG LQ7UHQFK LQ%UDQL܈WHZKLFK LV D
SODFHLQWKHVRXWKZHVWHUQVHFWLRQRI&DVWOH$UHD,9
WRWKHWKFHQWXU\DOWKRXJKLPSULQWHGSDWWHUQHGOLQ-
HDU SXQFK PRGHO FHUDPLFV ZHUH DOVR IRXQG WKHUH
01,7,QYQR)(씀1ZKLFKVXSSRUWVD
GDWLQJWRWKHWKFHQWXU\%\WKLVZHGRQRWPHDQ
WRVD\ WKDW WKHUHZDVQRVHWWOHPHQWVWUDWXPGDWLQJ
IURPWKHWKRUWKHWKFHQWXU\LQ%UDQL܈WHZHRQO\
ZDQW WR KLJKOLJKW WKDW LQ7UHQFK  ZKHUH DW OHDVW
RQH FUHPDWLRQ EXULDO LV NQRZQ ZH FDQ SUREDEO\
WDONDERXWDVHWWOHPHQWVHFWLRQGDWLQJIURPWKHWK(?
12WKFHQWXULHV
$QRWKHUFOHDUFDVHLVWKHNLOQH[FDYDWHGRQWKH
VRFDOOHG )HOOHFYDU ZKLFK LV RQ WKH RSSRVLWH KLOO-
VLGHEXWLQDQXQNQRZQSODFH7KH¿QGVDUHGDWHGWR
WKHWK(씀1WKFHQWXULHVDOWKRXJKWKH\PLJKWEHGDWHG
DOVRWRWKHWKRUHYHQWKHWKFHQWXULHVVHH)LJ
(씀2
%DVHGRQ WKHSXEOLVKHG DQGXQSXEOLVKHG¿QGV
WKHIROORZLQJVWDWHPHQWVFDQEHPDGH
6RPHSLWKRXVHVDQGJURXQGOHYHOKRXVHVIURP
WKH WK DQG WK FHQWXULHV ZHUH IRXQG LQ WKH QRUWK-
ZHVWHUQSDUWRIWKHZDOORI&DVWOH$UHD,,DQG$UHD
,97KHH[LVWHQFHRIWKHODWWHURQHVLVTXLWHGRXEW-
IXOEHFDXVH LW FDQQRWEHYHUL¿HGE\ WKH LOOXVWUDWHG
GRFXPHQWDWLRQ$WDQ\UDWHLWFDQEHVWDWHGWKDWWKLV
VHWWOHPHQWKDGQRFRQQHFWLRQZLWKWKHWKFHQWXU\
IRUWUHVV
$SDUWIURPWKHDERYHPHQWLRQHG¿QGVWKDWDUH
GDWHGWRWKHWKFHQWXU\WKHYLOODJHVHFWLRQVIRXQG
LQ WKH VRXWKHDVWHUQSDUWRI WKH$UHD ,,, DQG LQ WKH
QRUWKZHVWHUQSDUWRIWKH$UHD,9DUHDOVRWREHGDWHG
WRWKHWK(씀1WKFHQWXU\,ZRXOGOLNHWRGUDZDWWHQ-
WLRQ WR WKH VRXWKHDVWHUQ SDUW RI &DVWOH$UHD ,9 L
HWKHSLWKRXVHIRXQGLQWKHFKXUFK\DUGFHPHWHU\
ZKHUHDMXJZLWKJURRYHVRQLWVQHFNZDVUHJLVWHUHG
,WLVQRWLPSRVVLEOHWKDWLQWKLVFDVHZHFDQVXSSRVH
DQHDUOLHU WK FHQWXU\ VHWWOHPHQW7ZRSLWKRXVHV
RIDVLPLODUVHWWOHPHQWVHFWLRQDUHNQRZQIURPWKH
JDUGHQRI$7ăPD܈
7KHSUREOHPRIWKHKRXVH6,9KDVWR
EHPHQWLRQHGWRRZKLFKZDVGDWHGWRWKHWK(씀1WK 
FHQWXULHV E\ WKH DXWKRUV ZLWKRXW SURYLGLQJ DQ\
GRFXPHQWDWLRQ3$6&8HWDO. $FFRUG-
LQJWRWKHDXWKRUVWKHKRXVHFDQEHGLYLGHGLQWR
WZRVHFWLRQVLWFRQVLVWHGRIWZRURRPVFRYHULQJ
îPEXW DSDUW IURP WKHVH WZR OLQHVQRRWKHU
GDWD DUH JLYHQ ,Q RXU RSLQLRQ LW LV QRW HQRXJK
DWDOOWRDFFHSWWKHIDFWWKDWVXFKDKRXVHH[LVWHG
LQ'ăEkFD$OWKRXJK LW LV WUXH WKDW WKHUH DUH H[-
DPSOHVRIEXLOGLQJVZLWKGLIIHUHQWIXQFWLRQVWKDW
FRQVLVWHGRIWZRURRPVLQWKHWK(씀1WKFHQWXULHV
KRXVH 9LVHJUiG %UDWLVODYD (V]WHUJRP 1DJ\-
WiO\D ZRUNVKRS 3iV]Wy %iWPRQRVWRU EXW LQ
WKHVH FDVHV DUFKDHRORJLFDO GRFXPHQWDWLRQV DUH
DYDLODEOHMESTERHÁZY(씀77KLVXQFHU-
WDLQW\LVLQFUHDVHGIXUWKHUE\WKH¿QGVH[FDYDWHG
LQWKHVXSSRVHGKRXVH
2817KH(QGOHVV6WUXJJOHIRU'ăEkFD
)LJ7KHSUHVHQWVWDJHRIWKHH[FDYDWLRQVLQWKHFDVWOHFRPSOH[RI'ăEkFD
NpS$GRERNDLYiUNRPSOH[XPUpJpV]HWLNXWDWiViQDNKHO\]HWH
$VWKHDXWKRUVPHQWLRQ³%\]DQWLQHJOD]HGFH-
UDPLFVKDUGV´WRJHWKHUZLWKVWULNHDOLJKW)LJ
GÁLLJUHHQJOD]HG"FHUDPLFIUDJ-
PHQWV )LJ  (씀4 WZR VSXUV RUQDPHQWHG ZLWK
JXLOW SODWHV " )LJ  (씀2 WKH IUDJPHQW RI D
FURVV)LJDQGLURQNQLYHVDUHNQRZQIURP
WKH KRXVH 1HYHUWKHOHVV WKH RQO\ GRFXPHQWDWLRQ
ZHKDYHLVDVXSHU¿FLDO OLVWRI WKH¿QGV&RQFHUQ-
LQJWKH¿QGVH[FDYDWHGLQWKHKRXVHLWUHPDLQVXQ-
GHFLGHGZKDWEHORQJHGRULJLQDOO\WRWKHKRXVHDQG
ZKDWZDVIRXQGLQWKH¿OORIWKHSLW+RZHYHUHYHQ
LI WKHDERYHPHQWLRQHGREMHFWVZHUH IRXQGRQ WKH
ZDONLQJOHYHOWKXVGDWLQJWKHKRXVHWKHW\SRFKUR-
QRORJ\ ZRXOG QRW DOORZ LW WR EH GDWHG WR WKH WK±
10WKFHQWXULHVEXWWRDPXFKODWHUGDWHSDUWO\EDVHG
RQWKHWZRVSXUVWK(?WKFHQWXULHVCOSMA
(씀1EXWPDLQO\XSRQ WKH WZR VWULNHDOLJKWV
WKDWFDQUDWKHUEHGDWHGWRWKHWKFHQWXU\
,WVKRXOGEHHPSKDVL]HGRQFHDJDLQWKDWDOOWKLV
PD\ EH WUXH RQO\ LI WKH ¿QGV EHORQJ WR WKH VDPH
SODFH DQG WLPH EXW LQ WKH GRFXPHQWDWLRQ WKHUH LV
QRHYLGHQFHRILW)URPDPHWKRGRORJLFDOSRLQWRI
282 E. Gáll
 
)LJ&XOWXUDOOD\HUV±'ăEkFD&DVWOH$UHD,&DVWOH$UHD,,
NpS.XOW~UUpWHJHN±'RERND,YiUWpUVpJ,,YiUWpUVpJ
7KH(QGOHVV6WUXJJOHIRU'ăEkFD
)LJ)LQGPDWHULDO'ăEkFD&DVWOH$UHD,&DVWOH$UHD,,±±&DVWOH$UHD,,,&DVWOH$UHD,9
6WUD\¿QGE\(*iOO
NpS/HOHWHN'RERND,YiUWpUVpJ,,YiUWpUVpJ±±,,,YiUWpUVpJ,9YiUWpUVpJ6]yUYiQ\
*iOO(
 E. Gáll
 
)LJ)LQGPDWHULDOIURP'ăEkFD±&DVWOH$UHD,9'ăEkFD&DVWOH$UHD,&DVWOH$UHD,,
&DVWOH$UHD,,,
NpS'RERNDLOHOHWHN±,9YiUWpUVpJ,YiUWpUVpJ,,YiUWpUVpJ,,,YiUWpUVpJ
2857KH(QGOHVV6WUXJJOHIRU'ăEkFD
YLHZ LW ZRXOG EH IDU IHWFKHG WR FRQVLGHU WKUHH RU
IRXU FHUDPLF VKDUGV DV WKH HYLGHQFH RI %\]DQWLQH
FRQQHFWLRQV FHUWDLQO\ WKH\ FDQQRW EH H[FOXGHG
HLWKHU ZKRVH GDWLQJ LV DW OHDVW GRXEWIXO DV WKHLU
FKURQRORJLFDOFODVVL¿FDWLRQLVQRWFOHDU7KHUHIRUH
LWLVPRUHWKDQGDQJHURXVWROLVWWKH¿QGVIURPWKLV
KRXVHDVRQHDUFKDHRORJLFDOXQLWDQGPHWKRGRORJL-
FDOO\LWLVDPDMRUPLVWDNHWRHQYLVLRQWKHSUHVHQFH
RI%\]DQWLQH&KULVWLDQLW\LQWKHWK±WKFHQWXULHV
,Q&DVWOH$UHDV,,,DQG,9VHWWOHPHQWVHFWLRQV
GDWLQJWRWKHVHFRQGKDOIRIWKHWKFHQWXU\DQGWKH
12WK FHQWXU\DUHGRFXPHQWHG%DVHGXSRQ WKLVZH
FDQVWDWHWKDWWKHWHUULWRU\FRYHUHGE\WKHPHGLHYDO
'ăEkFDLQWKHWK(씀1WKFHQWXULHVZDVFRQVLGHUDEO\
JUHDW
6RPHFRQFUHWH VHWWOHPHQW IHDWXUHVRI D ODWHU
SHULRGZHUHIRXQGLQWKHFKXUFK\DUGFHPHWHU\SUH-
FLVHO\DKRXVHDQGDSLWKRXVHWKDWFDQEHGDWHGWR
WKHHQGRIWKHWKFHQWXU\DQGWKHWKFHQWXU\
7RFODULI\DQGFODVVLI\WKLVLVVXHZHVXPPHUL]H
WKHVHWWOHPHQWSKHQRPHQDLQ'ăEkFDLQFOXGLQJWKHLU
WRSRJUDSKLFSRVLWLRQDQGGDWLQJ LQ7DEOH VHH LQ
DSSHQGL[
(DUO\PHGLHYDOFUHPDWLRQFHPHWHU\)LJ࣓
7KH FHPHWHU\ RI FUHPDWLRQ EXULDOV KDYH DOVR
EHHQH[FDYDWHGVRXWKRIWKHSODFHRIWKHFDVWOHIRU
WKH V\QWKHVHV RI WKH FUHPDWLRQ FHPHWHULHV ± (씀9WK 
FHQWXULHV±LQWKH7UDQV\OYDQLDQEDVLQVHHHOREDT 
(씀5HOREDT(씀3BÓNA
(씀1܉,3/,&௅)8VLQJLPSURSHUPHWK-
RGV LQ D VPDOO DUHD QLQH RU WHQ FUHPDWLRQ EXULDOV
ZLWKVFDWWHUHGDVKHVZHUHH[FDYDWHG-
E\SUREHOLNHH[FDYDWLRQVVRXWKRIWKHIRUWUHVVDWD
KHLJKWRIPDERYHVHDOHYHOQHDUDVWUHDPFDOOHG
%UDQL܈WH%UDQLVW\H7KHFHPHWHU\LVULJKWQH[WWR
WKHGZHOOLQJSLWVRIWKHVHWWOHPHQWGDWLQJIURPWKH
7WK(씀9WKFHQWXULHVWUHQFKHV6DQG6+RZHYHULWLV
SRVVLEOHWKDWWKH¿IWHHQJUDYHVZLWKVFDWWHUHGDVKHV
DQGDJUDYHZLWKDQXUQPHQWLRQHGE\.XUW+RUHGW
DUH WKH UHDO GDWD EHFDXVH +RUHGW ZKR ZRUNHG LQ
&OXMLQWKH¶VPXVWKDYHKDGTXLWHFRUUHFWLQ-
IRUPDWLRQRQDOO WKHVHHOREDT7DE
)LJ(씀2
8QIRUWXQDWHO\QR¿QGKDVEHHQSXEOLVKHGEXW
WKHFHUDPLF¿QGVGLVFRYHUHGLQWKHFUHPDWLRQEXUL-
DOVZLWKVFDWWHUHGDVKHVGDWH WKLVFHPHWHU\ WR WKH
8WK(씀9WKFHQWXULHV$VPRVWRIWKLVDUHDUHPDLQHGXQ-
WRXFKHGWKHUHDUHJRRGSURVSHFWVRQFDUU\LQJRXW
EHWWHUDQGPRUHDFFXUDWHH[FDYDWLRQVLQWKHIXWXUH
7KLV VLWH WRJHWKHU ZLWK RWKHU FUHPDWLRQ FHP-
HWHULHV ZDV GDWHG WR WKH (씀9WK FHQWXULHV E\ .XUW
+RUHGWDQG,RDQ0DULDQ܉LSOLFDOWKRXJKKLVGDW-
LQJLVEDVHGXSRQRWKHU7UDQV\OYDQLDQFHPHWHULHV
HOREDT7DE܉,3/,&7DE
,VWYiQ%yQDGDWHGWKHPWRWKHWK(씀1WKFHQWXULHV
BÓNA
7KHGDWLQJRIDELJSDUWRIWKHEXULDOVZLWKVFDW-
WHUHGDVKHVWKRVHZLWKXUQVDQGWKHPRXQGVZLWK
VFDWWHUHGDVKHVNQRZQLQWKH9DOOH\RIWKH6RPH!KXO
MicLVVLPLODUO\GRXEWIXO$SDKLGD%DFLX&ăLDQX
&OXM1DSRFD 'RURO܊X -XFX 6RPH܈HQL *È//௅
LACZKÓE3DUWRIWKH¿QGVLQ6RPH܈HQL
FDQ¿UPO\EHGDWHGWRWKHWK±WKFHQWXULHVLQFRQ-
WUDVWZLWKWKHUHVWRIWKH¿QGVZKRVHGDWLQJLVPRUH
WKDQGRXEWIXO0$&5($(씀3
7KHUHDUHWZRPDMRUJURXSVRIFUHPDWLRQEXUL-
DOV LQ WKH 6RPH!KXO 0LF 9DOOH\ WKH JURXS RI FUH-
PDWLRQEXULDOVZLWKVFDWWHUHGDVKHVDQGWKDWRIWKH
EXULDOV ZLWK XUQV WKH ULWHV WKHPVHOYHV *È//௅
LACZKÓE)LJ,QRXURSLQLRQFUHPD-
WLRQEXULDOVLQPRXQGV$SDKLGD6RPH܈HQLGRQRW
RQO\ IDOO LQ WKH FDWHJRU\RI FXVWRPVEXW WKH\ DUH
DOVR WKHHOHPHQWVRI VRFLDO UHSUHVHQWDWLRQZKRVH
PQHPRQLFDQGYLVXDOHIIHFWV±WKHODWWHURIZKLFK
FRPSULVHV WKHHIIHFWRIFKDQJLQJ WKH ODQGVFDSH±
DUHLPSRUWDQWWRUHSUHVHQWWKHVWDWXV(FFROS 
1HYHUWKHOHVVFUHDWLQJDPRXQGZDVDOVRDQ
HFRQRPLF LVVXH DV (씀2 P KLJK PRXQGV PLJKW
LQYROYHVRPHNLQGRIVWUDWL¿HGVRFLHW\ZLWKOD\HUV
IRUFDEOH WRZRUNZKLFKZRXOG FOHDUO\ LQGLFDWH D
UHODWLYHSLFWXUHRIDVRFLDOVWUXFWXUH7RRXUPLQG
LWVVRFLDOSUHVWLJHPXVWQRWEHXQGHUHVWLPDWHGLQD
PLFURUHJLRQ OLNH WKH 6RPH!KXO 0LF 9DOOH\ *È//௅
LACZKÓE(씀6
7KHFKXUFKHVLQ'ăEkFD
7KHFKXUFKLQ&DVWOH$UHD,9)LJ)LJ
7KH VSLULWXDO FHQWUH RI WKH &KULVWLDQ FHPHWHU\
LVWKHFKXUFK+RZHYHULQVSLWHRIPRVWRWKHUVLWHV
LW ZDV QRW IRXQG LQ WKH PLGGOH RI WKH FHPHWHU\
LQ'ăEkFDEXW LQ LWVHDVWHUQSDUWRI WKHVLWH7KH
FKXUFKLVPORQJDQGPZLGHZDVH[FDYDW-
HGDOPRVWRQWKHQRUWKHDVWHUQHGJHRIWKHSODWHDX
MATEI Z\, 8 7KH RULHQWDWLRQ RI WKH FKXUFK LV
(1(±:6: ZKLFK ZDV LQ DFFRUGDQFH ZLWK WKH
RULHQWDWLRQRIPHGLHYDOFKXUFKHV6=$70È5,
28 7KH IRXQGDWLRQ OHYHO RI WKH FKXUFK ZDV GH-
WHFWHG(씀3FPGHHSRIWKHPRGHUQJURXQGDQG

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)LJ&RLQVIRXQGLQWKHFKXUFK\DUGFHPHWHU\LQ'ăEkFD&DVWOH$UHD,9
NpS'RERND,9YiUWpUVpJWHPSORPN|UOLWHPHWĘMpEĘOHOĘNHUOWSpQ]pUPHN
2877KH(QGOHVV6WUXJJOHIRU'ăEkFD
EHIRUH WKH H[FDYDWLRQV GXULQJ DJULFXOWXUDO ODQG-
ZRUNV D ODUJH QXPEHU RI OLPHVWRQH IUDJPHQWV
ZHUHXQHDUWKHGIURPWKHIRXQGDWLRQRIWKHFKXUFK
7KH IRXQGDWLRQ RI WKH QDYH DQG WKH SUHVE\-
WHU\ ZDV PDGH RI VWRQHV SODFHG LQ PRUWDU ,Q WKH
IRXQGDWLRQRIWKHZHVWHUQDQGQRUWKHUQZDOOVHLJKW
VWRQHVODEVZHUH IRXQG WKDWKDYH WKHVL]HRI±
î± P &URVV SDWWHUQV ZLWK HTXDO DQG
XQHTXDO VWHPV ZHUH HQJUDYHG RQ WKHLU VLGHV WKDW
ZRXOGVXJJHVWWRUHJDUGWKHPDVWRPEVWRQHV/ė9(,
±).
7KHIRXQGDWLRQRIWKHQDYHLVPWKHSUHV-
ELWHU\LVRQO\±PZLGH7KHODUJHDPRXQW
RIFDUYHGOLPHVWRQHIUDJPHQWVRQZKLFKWKHZHVW-
HUQIRXQGDWLRQRIWKHQDYHZDVSDUWO\FRQVWUXFWHG
PXVWKDYHSOD\HGDUROHLQWKHFRQVWUXFWLRQRIWKH
HQWUDQFH)LJ
7KH FHPHWHU\ PXVW KDYH EHHQ XVHG EHIRUH
WKH FRQVWUXFWLRQ RI WKH FKXUFK ZKLFK LV SURYHG
E\ D EXULDO GHVWUR\HG E\ WKH IRXQGDWLRQV RI WKH
SUHVE\WHU\ ,WFDQQRWEHH[FOXHG WKDW WKHHQJUDYHG
OLPHVWRQH VODE IRXQG LQ IURQW RI WKH HQWUDQFH DUH
RI VLPLODU RULJLQ ZLWK WKRVH HQJUDYHG S\UDPLGDO
VWRQH VODEV ZKLFK ZHUH IRXQG LQ WKH ZDOO RI WKH
FKXUFKRI%ROGkJă%ROGRJDVV]RQ\MATEI Z\ 7). 
7KHH[LVWHQFHRIDZRRGHQFKXUFKEHIRUHWKHVWRQH
EXLOGLQJFDQQRWEHH[FOXGHGHLWKHU
7KHFKXUFKH[FDYDWHGLQ$OH[DQGUX7ăPD!K¶VJDUGHQ
)LJ
7KH FKXUFK DQG LWV JUDYH\DUG H[FDYDWHG LQ
$OH[DQGUX 7ăPD܈¶V JDUGHQ VHHPV WR VKRZ VRPH
FORVH FKURQRORJLFDO DQG SHUKDSV RWKHU FRQQHFWLRQV
ZLWK WKHFHPHWHU\ LQ&DVWOH$UHD ,9ERWKGDWHG WR
WKHODWHWKFHQWXU\7KHFKXUFKDQGLWVFHPHWHU\DUH
DSSUR[LPDWHO\PDZD\DWWKHVRXWKHDVWHUQHQG
RIWKHSODWHDX
%HIRUH VWDUWLQJ RXU DQDO\VLV ZH ZRXOG OLNH WR
GLVSHOVRPHIDOVHLQIRUPDWLRQRQ&KXUFKHVDQG
WKDW EHFDPH ZLGHO\ NQRZQ LQ VFLHQWL¿F OLWHUDWXUH
7KLV LV WKH UHVXOW RI D PLVWDNH PDGH DIWHU WKH
H[FDYDWLRQVIAMBOR,WZDVQRWHZRUWK\
WKDWLQùWHIDQ0DWHL¶VPDQXVFULSWRIGLVFXVVLQJ
$7ăPD܈¶VJDUGHQWKHWHUP“FKXUFK´³ELVHULFă´) 
LVXVHGPL[HGZLWKWKHZRUG“FKXUFKHV´³ELVHULFL´). 
$FFRUGLQJ WR 0DWHL¶V WH[W ³WKH IRXQGDWLRQ RI
&KXUFKZDVUHPRYHGDQGWDNHQDZD\E\WKHORFDO
SHRSOH´ ³WRWDOLWDWHD IXQGDĠLHL ELVHULFLL D ,,D DX
IRVW VFRDVHGHFăWUH ORFDOQLFL´ WUDQVODWHGE\ WKH
DXWKRU7KHPDLQSUREOHPZLWKWKLVLQWHUSUHWDWLRQLV
WKDW 0DWHL GRHV QRW JLYH DQ\ H[SODQDWLRQ WKDW ZK\
WKHIRXQGDWLRQRI&KXUFKUHJLVWHUHGFPGHHS
EHORZWKHÀRRUOHYHOZDVQRWUHPRYHGE\WKHORFDOV
7KLVFRQIXVLRQZDVFRPSOHWHO\FODUL¿HGLQLQ
WKHRULJLQDOGRFXPHQWDWLRQWKHUHPDLQVRIRQO\WKH
IRXQGDWLRQVRIRQHFKXUFKZHUHGRFXPHQWHG WKH
IRXQGDWLRQRIWKHVRFDOOHG&KXUFKLVFRPSOHWHO\
PLVVLQJ 7KH IROORZLQJ TXHVWLRQ DULVHV ZKDW
FDXVHGWKLVFRQIXVLRQ",WFRXOGKDYHKDSSHQHGWKDW
DIWHU WKLUW\ \HDUV WKH WZR  P ORQJ FKXUFK "
ZDOOV H[FDYDWHG QRUWKZHVW RI WKH FKXUFK PLJKW
KDYH FDXVHG VRPH FRQIXVLRQ LQ WKH PHPRULHV RI
WKHFROOHDJXHV
7KHFKXUFKH[FDYDWHGLQ$7ăPD܈¶VJDUGHQLQ
WKHOLWHUDWXUHFDOOHG&KXUFKZDVVPDOOWKHQDYH
RIWKHFKXUFKZDVPORQJDQGPZLGHDQGWKH
SUHVE\WHU\ZDVP7KHIRXQGDWLRQRIWKHDSVH
DQGWKHQDYHZDVUHJLVWHUHGDWFPEHORZWKH
JURXQGOHYHO RI (씀17KH IRXQGDWLRQ RI WKH
)LJ'ăEkFD&DVWOH$UHD,9WKHFKXUFKRIWKHFHPH-
WHU\IURPWKHWK(씀1WKFHQWXULHV
NpS'RERND,9YiUWpUVpJD(씀1V]i]DGLWHPHWĘ
WHPSORPD
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)LJ7KH1:(씀S(11:(씀S6:DQG6:(씀N(RULHQWDWLRQVUHJLVWHUHGLQWKHFKXUFK\DUGFHPHWHU\LQ'ăEkFD&DVWOH$UHD,9
NpS'RERND,9YiUWpUVpJWHPSORPN|UOLWHPHWĘMpEHQUHJLV]WUiOWe1\±'.Lee1\±''.LpV'1\±e.LWiMROiVRN

7KH(QGOHVV6WUXJJOHIRU'ăEkFD
)LJ'ăEkFD(씀 WKHPDSRIWKHFHPHWHU\LQ$7ăPD܈¶VJDUGHQ1/DF]Ny
NpS'RERND$7ăPD܈NHUWMpQHNWHPHWĘWpUNpSH/DF]Ny1
)LJ7KH1:(씀S(11:(씀S6:DQG6:(씀N(RULHQWDWLRQVUHJLVWHUHGLQWKHFKXUFK\DUGFHPHWHU\LQ'ăEkFD&DVWOH$UHD,9
NpS'RERND,9YiUWpUVpJWHPSORPN|UOLWHPHWĘMpEHQUHJLV]WUiOWe1\±'.Lee1\±''.LpV'1\±e.LWiMROiVRN
 E. Gáll
 
)LJ'ăEkFDWKHFRLQVUHJLVWHUHGLQWKHJUDYHVLQ$7ăPD܈¶VJDUGHQ*UDYH*UDYH*UDYH
*UDYH([FDYDWLRQ7UHQFK,,±PHWHUVQHDUWRWKH*UDYHÄ7UHDVXUH´(씀83LWKRXVH
NpS'RERND$7ăPD܈NHUWMpEHQHOĘNHUOWVtURNEDQUHJLV]WUiOWpUPpNVtUVtUVtUVtU
,,NXWDWyiURN±PpWHUQpODVtUPHOOHWWÄ.LQFV´(씀8*|G|UKi]
7KH(QGOHVV6WUXJJOHIRU'ăEkFD
)LJ'ăEkFD&DVWOH$UHD,9*UDYH*UDYH*UDYH*UDYH&OXM1DSRFDWKH\DUGRIWKH
8QLYHUVLW\RI9HWHULQDU\0HGLFLQH&OXM1DSRFD'HOHXVWUHHW*LOăXWKHFDVWOHRI*HRUJH,,5iNyF]\
NpS'RERND,9YiUWpUVpJVtUVtUVtUVtU.ROR]VPRQRVWRUÈOODWRUYRVHJ\HWHPXGYD-
UD.ROR]VYiU'HOHX%DUiWRNXWFD*\DOX,,5iNyF]\*\|UJ\NDVWpO\D
 E. Gáll
 
QDYHDQGWKHDSVHZDVPDGHRIVWRQHXVLQJ\HOORZ
FOD\DVERQGLQJPDWHULDO,QVRPHSODFHVPDLQO\RQ
WKHRXWHUSDUWRIWKHZDOOVRPHFDUYHGVWRQHVZHUH
DOVR XVHG WRJHWKHU ZLWK XQFDUYHG VWRQHV ZKLFK
ZHUHSXWLQDPRUWDUEHGFRQWDLQLQJDORWRIVDQGDQG
OLPH7KHIRXQGDWLRQRIWKHZDOOVLVQRWZLGHUWKDQ
PDQGWKHZDOOVDUHDSSUR[LPDWHO\FPZLGH
7KHVWUXFWXUHRIWKHFKXUFKLVYHU\FKDUDFWHULVWLF
IRU WKH ¿UVW FHQWXULHV RI WKH +XQJDULDQ 0LGGOH
$JHV(LJKWVLPLODUFKXUFKHVDUHNQRZQIURP%pNpV
&RXQW\DQGDWOHDVWWKUHHPRUHIURP7UDQVGDQXELD
6=$70È5,   NpS 9$/7(5  
௅NpSNpSNpS
8QIRUWXQDWHO\ WKH FRQVWUXFWLRQ RI WKH FKXUFK
FDQQRW EH GDWHG SUHFLVHO\ EDVHG RQ RQO\ LWV
JURXQGSODQ LW PXVW KDYH EHHQ EXLOW VRPH WLPH
LQ WKH WK±WK FHQWXULHV ,Q  3HWUX ,DPERU
PHQWLRQHG HLJKW FRLQV RI .LQJ /DGLVODXV ,
(씀1WKDWZHUHIRXQGRQWKHJURXQGOHYHO
RI WKH VRFDOOHG&KXUFK SHQLYHOXOGH FăOFDUH
vQ H[WHULRUXO ELVHULFLL ,,PQ SH ODWXUD GH
QRUG IAMBOR   +RZHYHU EDVHG RQ
WKH DUFKLYDO GDWD GDWD $UFKLYH RI WKH 1DWLRQDO
0XVHXP RI 7UDQV\OYDQLDQ +LVWRU\ WKH JURXQG
OHYHORI&KXUFKDVWKHORFDWLRQRIWKHFRLQVFDQ
EH H[FOXGHG GÁLL 2013G ௅ )LJ 
(씀81HYHUWKHOHVV WKHFRLQVIRXQG LQ WKHJUDYHV
RI WKH FHPHWHU\ ZKLFK ZLOO EH GLVFXVVHG ODWHU
PD\XQGHUOLQHWKDWWKHFKXUFKFRXOGQRWKDYHEHHQ
EXLOWEHIRUHWKHWLPHRI.LQJ/DGLVODXV,
7KHFKXUFKRI%ROGkJă%ROGRJDVV]RQ\&KXUFK
)LJ)LJ
7KUHH FRQVWUXFWLRQ SKDVHV RI WKH FKXUFK DUH
UHYHDOHG LQ 6XEFHWDWH9iUDOMD )RRW RI WKH &DV-
WOH7KH¿UVWSKDVHLVGDWHGWRWKHHDUOLHVWSHULRG
DPRQJWKHFKXUFKHVH[FDYDWHGLQ'ăEkFD,WVODWHU
GDWLQJLVDWWHVWHGE\DWKFHQWXU\DQRQ\PGHQDU-
LXVIRXQGLQ*UDYHRUDFFRUGLQJWRWKHLGHQWL¿-
FDWLRQRI(XJHQ&KLULOăDFRLQPLQWHGLQWKHWLPH
RI.LQJ6WHSKHQ,,±8QIRUWXQDWHO\LW
LVKDUGWRIROORZRUXVHWKHGRFXPHQWDWLRQWKHUH-
IRUH LW PXVW EH WUHDWHG ZLWK FDUH 1RQHWKHOHVV
EHIRUH WKH WLPH RI WKLV FKXUFK LQ WKH VDPH DUHD
WKHUHPXVWKDYHEHHQDFKXUFK\DUGFHPHWHU\ZLWK
DZRRGHQFKXUFKRUDVWRQHEXLOWFKXUFKORFDWHGLQ
WKH FORVH SUR[LPLW\ WKLV LV FOHDUO\ VKRZQ E\ WKH
VNHOHWRQV LQ *UDYHV   DQG  ZKLFK ZHUH
EXULHGRQ WRSRIRQHDQRWKHUDQGPD\KDYHEHHQ
GLVWXUEHGZKHQWKHWRZHUZDVEXLOW6LPLODUO\WKH
LQIDQWVNHOHWRQLQ*UDYH LQIURQWRI&KXUFK
PD\SURYLGHHYLGHQFHIRUWKLVVLWXDWLRQ7KHWLPH
ZKHQ&KXUFKZDVEXLOWZKLFKZDVPXFKODUJHU
WKDQ&KXUFKLVDOVRGRXEWIXO5HJDUGLQJ*UDYH
 ZKLFK KDV EHHQ GDWHG WR WKH WK FHQWXU\ E\ D
GHQDULXV RI .LQJ *p]D ,, ± LW FDQQRW
EHFRQVLGHUHGDVDQHYLGHQFHIRUGDWLQJE\LWVOR-
FDWLRQEHFDXVHLWPLJKWKDVEHHQSDUWRIJURXSRI
JUDYHVDURXQGWKH&KXUFK$OWKRXJK&KXUFKLV
GDWHG WR ODWHU WLPHV LWZDVRI VLPLODUSURSRUWLRQ
DQGSUREDEO\LWZDVVWLOOXVHGLQWKHWK(씀1WKFHQ-
WXULHV7KHGDWDRIWKHFKXUFKHVDUHGHVFULEHGLQ7DEOH
VHHLQDSSHQGL[
&KXUFK\DUGFHPHWHULHV)LJ)LJ)LJ
)LJ࣓)LJ࣓
,Q 'ăEkFD WKH FKXUFKHV DQG WKH JUDYH\DUGV
DURXQG WKHP ZHUH IRXQG LQ WKUHH GLIIHUHQW SODFHV
EHWZHHQ  DQG  DQG LW EHFDPH FOHDU WKDW
WKH\ZHUHXVHGLQGLIIHUHQWDJHV
7KHJUDYH\DUGRIWKH&DVWOH$UHD,9±GHVSLWHWKH
LQVXI¿FLHQWUHVXOWVRIWKHH[FDYDWLRQVVHHPVWRKDYH
VXUURXQGHGWKHFKXUFKLQD8VKDSH$UHD,92QO\
DSDUWRI WKHJUDYH\DUGKDVEHHQH[FDYDWHGVRIDU 
WKHUHPDLQLQJSDUWVDUHVWLOOXQGHUWKHJURXQG%DVHG
RQWKHOHQJWKRIWKHWUHQFKHVRIWKHH[FDYDWLRQZH
PDQDJHG WR LGHQWLI\ WKH VRXWKHUQ ZHVWHUQ DQG
SDUWO\WKHQRUWKZHVWHUQHGJHVRIWKHFHPHWHU\ZLWK
VRPHDSSUR[LPDWLRQ7KLVDOORZVXVWRVXSSRVHWKDW
WKHFHPHWHU\H[WHQGVLQDVHPLFLUFOHWRZDUGVZHVW
6RXWKRIWKHFHPHWHU\7UHQFK6,9PDGHLWFOHDU
WKDWWKHFHPHWHU\GLGQRWUHDFKWKDWIDUVHH)LJ
)LJ
7KHFKXUFKDQGLWVFHPHWHU\LQ$7ăPD܈¶VJDU-
GHQZHUHH[FDYDWHGDERXWPDZD\LQWKHVRXWK-
HDVWHUQHQGRIWKHSODWHDX7KHFKXUFKHVRI%ROGkJă
%ROGRJDVV]RQ\ DQG WKH FHPHWHULHV EHORQJLQJ WR
WKHPZHUHXVHGLQVHYHUDOHUDVVHYHUDOWLPHVLQWKH
11WK(씀1WKFHQWXULHVZLWKGLVFRQWLQXLWLHVZHUHH[FD-
YDWHGLQ6XEFHWDWH9iUDOMDVHH)LJ)LJ(씀1
:LWK DOO WKHLU ORFDO IHDWXUHV WKH FKXUFK\DUG
FHPHWHULHV H[FDYDWHG LQ 'ăEkFD VKRZ D FRPPRQ
FKURQRORJLFDOIHDWXUHWKHFRLQVXVHGDVREROLGDWH
WKHEXULDOVWRWKHWKFHQWXU\LQDOOFDVHV7KHROG-
HVWREROLZHUHIRXQGLQ&DVWOH$UHD,9EXWWKH\DUH
WKHFRLQVRIW\SH+DQG+DRI.LQJ&RORPDQ
ZKLFKZHUHPLQWHGLQWKHWKFHQWXU\VHHWKHOLVWRI
WKHJUDYHVZLWKREROLLQ7DEOH%\DQDO\VLQJWKH
FRLQVIRXQGLQWKH6RPH!KXO0LF9DOOH\ZHFDPHWR
WKHFRQFOXVLRQWKDWWKHLQWHJUDWLRQRIFRPPXQLWLHV
7KH(QGOHVV6WUXJJOHIRU'ăEkFD
)LJ'ăEkFDSDUWVRIWKHFKXUFKRI%ROGkJă%ROGRJDVV]RQ\GUDZQE\(*iOO
NpS'RERND%ROGRJDVV]RQ\WHPSORPiQDNUpV]OHWHLV]HUNHV]WHWWH*iOO(
 E. Gáll
 
)LJ%UDQL܈WH%UDQLVW\HVLWH7UHQFK"7UHQFK
NpS%UDQL܈WH%UDQLVW\HOHOĘKHO\V]RQGD"V]RQGD
)LJ7KHJURXQGSODQRI6HFWLRQ³&DVVHWWH´³$´%UDQL܈WHH[FDYDWLRQ1/DF]Ny
NpS%UDQL܈WH%UDQLVW\H$³ND]HWWD´NXWDWyV]HOYpQ\DODSUDM]DHViVDWiV/DF]Ny1
7KH(QGOHVV6WUXJJOHIRU'ăEkFD
WKH H[SDQVLRQ RI WKH DUHD RI VHWWOHPHQWV WKH FRQ-
VWUXFWLRQ RI &KULVWLDQ LQVWLWXWLRQV DQG WKH DSSHDU-
DQFHRIZHVWHUQW\SHVWDWHRUJDQLVDWLRQFDQEHFRQ-
QHFWHGWRWKHQDPHRI.LQJ/DGLVODXV,(씀1
KRZHYHU WKH IRUPDWLRQ RI WKH VHWWOHPHQWQHWZRUN
DQG WKH FHQWUHV LQ WKH 6RPH!KXO 0LF 9DOOH\ FDQ EH
GDWHGHDUOLHU7DEOH)LJ
&RQFHUQLQJ WKHLU W\SRORJ\ DQG IXQFWLRQDOLW\
WKHVH¿QGVGRQRWGLIIHUIURPRWKHU¿QGVH[FDYDWHG
LQ FHPHWHULHV HOVHZKHUH LQ7UDQV\OYDQLD +RZHYHU
LWGRHVQRWPHDQ WKDWVXFKDXQLIRUPLW\RI WKHPD-
WHULDOFXOWXUHZDVFKDUDFWHULVWLFRI7UDQV\OYDQLDDQG
WKH+XQJDULDQ.LQJGRP,WLVRQO\DFRQVHTXHQFHRI
WKHGLVDSSHDUDQFHRI WKH³H[LOHG´SDJDQEXULDOFXV-
WRPV ZKLFK UHVXOWHG LQ WKH VLPSOL¿FDWLRQ DQG SX-
ULWDQLVP RI ULWHV$OVR WKH VRFDOOHG &KULVWLDQ 3XUL-
WDQLVPZDVLQWHUSUHWHGLQGLIIHUHQWZD\VLQGLIIHUHQW
FRPPXQLWLHVLQVRPHFHPHWHULHVOHVVMHZHOOHU\ZDV
IRXQG LQRWKHUVPRUH ,QVRPHWKFHQWXU\EXULDOV
VZRUGV ZHUH IRXQG VXFK DV 6LJKL܈RDUD6WDGLXP
PINTERZKLFKDWWHVWVWKDWWKHROGFXVWRPV
ZHUH SUHVHUYHG LQ VRPH FDVHV 7KHUHIRUH ZH FDQ-
QRWWDONDERXWDFRPSOHWHFXOWXUDOGLVFRQWLQXLW\EXW
LW LVDIDFW WKDW WKHPRVW LPSRUWDQWFXOWXUDO IHDWXUHV
RI WKHWK FHQWXU\SDJDQSHRSOH VXFK DV WKHEXUL-
DOVZLWKKRUVHVRUZHDSRQVFDQKDUGO\EHGRFXPHQW-
HG IURP WKH EHJLQQLQJ RI WKH WK FHQWXU\ RQZDUGV
GÁLLD9RO,(씀6NpS1HYHUWKH-
OHVV WKLVDUFKDHRORJLFDOSKHQRPHQRQGRHVQRWQHF-
HVVDULO\ PHDQ WKH VSUHDG RI &KULVWLDQ VSLULWXDOLW\ 
EXWDQRWKHUZD\RISURSDJDWLQJWKHVRFLDOSUHVWLJHRI
WKHHOLWH)URPWKHWKFHQWXU\RQLWZDVWKH&KULV-
WLDQFKXUFKDQG LWVQRUPV WKDWPHDQW WKHV\VWHPRI
HWKLF FRGHV RI HOLWLVP ZKLFK ZDV LQ JUHDW FRQWUDVW
ZLWKWKHIRUPVRISDJDQFXVWRPV
&RQFOXVLRQV
%DVHG XSRQ WKH ZDOOV RI WKH IRUWUHVV DUHD WKH
VHWWOHPHQW VHFWLRQV FKXUFKHV DQG FHPHWHULHV
DQDO\VHG DERYH WKH IROORZLQJ FRQFOXVLRQV FDQ EH
GUDZQVHHDOVRIRUPHUSXEOLFDWLRQVRI WKHDXWKRU
GÁLL 2011).
 7KH H[FDYDWLRQV KDYH FRYHUHG RQO\ D VPDOO
VHFWLRQRIWKHIRUWUHVVFRPSOH[VRIDU)LJ
 ,W LV LPSRVVLEOH WR FRQQHFW WKH VHWWOHPHQW
VHFWLRQV GDWHG WR WKH WK(씀9WK FHQWXULHV ZLWK WKH
IRUWUHVV ZKLFK ZDV EXLOW LQ WKH HDUO\ WK FHQWXU\
)LJ
7KH VPDOO IRUWUHVVEXLOW RI VRLO DQGZRRG LQ
)LJ7KHJURXQGSODQRI6HFWLRQ6%UDQL܈WHH[FDYDWLRQIURP1/DF]Ny
NpS%UDQL܈WH%UDQLVW\HD]6NXWDWyiURNDODSUDM]DDViVDWiV/DF]Ny1
 E. Gáll
 
)LJ'ăEkFD&DVWOH$UHD,96$UHD,,,6$UHD,,6(씀1$UHD,96E
$UHD,96$UHD,96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EXND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2 ,WZDV¿UVWPHQWLRQHGLQDQDUFKHRORJLFDOWRSRJUDSK-
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KÖNYÖKI 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 $FFRUGLQJ WR WKH 5$- &DWDORJXH WKH RQO\ DUFKDHR-
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5 2Q WKH +XQJDULDQ FRQTXHURUV GLJQLW\ QDPHV VHH
GYÖRFFY  LIGETI 1979, ± MORAVCSIK 
±.5,67Ï6=$%$'26௅
 &UHWWLHU FLWHV VL[ PRUH 'RERND SODFH QDPHV LQ WKH
&DUSDWKLDQ%DVLQCRETTIER
7 P$6&8HWDO.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
PLJUDWLRQWKHRU\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15 BÓNA   $FFRUGLQJ WR $O 0DGJHDUX¶V DUJX-
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'ăEkFD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EDWWOH HYHU WRRN SODFH WKHUH VHH 0$'*($58 

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FDO OLWHUDWXUH EHLQJFLWHGRQO\ LQ WKHZRUNVRI5DGX
3RSDDQG$OH[DQGUX0DGJHDUXPOPA 1991, QRWH
0$'*($58QRWH
17 7KHIROORZLQJSXEOLFDWLRQVDUHHVVHQWLDOWRXQGHUVWDQG
WKHTXHVWLRQBOIA(씀1BOIA(씀7
1,&8/(6&8  (씀21,&8/(6&8  ±

18 ,W LV DOVR ZLGHO\ NQRZQ WKDW ܇WHIDQ 3DVFX SOD\HG D
SURPLQHQWSROLWLFDOUROHEHLQJDPHPEHURIWKH&HQWUDO
&RPLW\RIWKH5RPDQLDQ&RPPXQLVW3DUW\$FDGHPLD
5RPkQă0HPEULL$FDGHPLHLGLQSkQăvQSUH]HQW 
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 &RQFHUQLQJWKHSV\FKRORJ\RIWKH5RPDQLDQVRFLHW\
/XFLDQ%RLD¶VGHVFULSWLRQLVKLJKO\UHYHDOLQJ³0pUH-
WHLEHQ pV KDWpNRQ\ViJiEDQ D KD]XJViJ PHJG|EEHQWĘ
YROW´³7KHTXDQWLW\DQGWKHHI¿FLHQF\RIWKHOLHVZHUH
DVWRQLVKLQJ´WUDQVODWLRQRIWKHDXWKRUBOIA
20 &RQFHUQLQJWKHUHODWLRQVKLSRI5RPDQLDQQDWLRQDOFRP-
PXQLVPDQGDUFKDHRORJ\VHH%OIA±
21 7KHZRUNRI5DGX3RSDVWLOOUHÀHFWVWRDJUHDWH[WHQW
WKH RXWGDWHG DWWLWXGH DFFRUGLQJ WR ZKLFK WKHUH LV D
VWULFW FRQFRUGDQFHEHWZHHQ ODUJHFRPPXQLWLHV HWK-
QLFJURXSVDQGDVSHFL¿FPDWHULDOFXOWXUHWKLVDWWL-
WXGHZDVFULWLFL]HGIRUH[DPSOHE\6HEDVWLDQ%UDWKHU. 
BRATHER(씀17KLV LVDOVR LOOXVWUDWHGE\
KLVXVHRIODWHUHWKQLFGHQRPLQDWLRQVZKLFKKHSURM-
HFWV EDFN WR WKH VWXGLHG SHULRG ,W DOVR VHHPV WKDW
WKHDXWKRUGRHVQRWWDNHLQWRFRQVLGHUDWLRQWKHIDFW
WKDWVRFLHWLHVLQHYHU\DJHDUHVXEMHFWWRSURFHVVHVRI
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LDQ %DVLQ GXULQJ WKH ±WK FHQWXULHV FDQQRW EH
VXVWDLQHG7KLVK\SRWKHVLVLVGLVPLVVHGE\WKHJUHDW
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VLRQ)XUWKHUPRUH WKHTXHVWLRQ UHPDLQVZK\ZHUH
WKH3DUWLXPUHJLRQDQGWKH%DQDWLQFOXGHGXQGHUWKH
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